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_ CTO _____ I.os Angeles Regronal ‘Water Quallty Control Board_
SR S - Ana Townsend S S SRV
C . Boeiﬁg. Real P'roperty Manag'e'ment._ R B )
sl Bob Seott . R
FROM: . Haley & Aldrich, Tne. 0L o
. S _. ]'os'eph'Weidrnann _ BRI R, R R RSV

" SUBJECT: - _Resubm1ttal of Sité Closure Evaluatron Pareel A Deep Soil .
oo Former C-6 Facility o S
. Los Angeles, California =~ ' el :

o Haley & Aldrlch Inc is. reSubmrttmg the Srte CIOSure Evaluatron Parcel A Deep Soils Report (Deep
- Soil Report) on behalf of Boeing Real Property Management (RPM). This Deep Soil Report is attached
- as:Appendix' A on a compact disc:and includes the recommendation that a No Furihier Action (NFA) for
. commercial/industrial land use be granted by the Los Angeles Regional Water Quality Control Board =
(LARWQCB). for deep soil at Parcel A :of the Former C-6 Facility -in Los Angeles, California (Site).. ..
- The review of this Deep -Soil Report was put on hold pending confirmation that the appropriate .~
- restrictive: covenant ‘(Appendix B). was in place for the property: the LARWQCB recently confirmed - -
. that no add1t10na1 restrrctrve covenant. actrvrtles are necessary. . _ e R

L Precedlng the orrgrnal submittal of the: Deep Sod Report ‘Wwhich addressed vadose zote soil. 4t depths L
~greater ‘than 12 feet below ground surface (bgs), the LARWQCB granted an NFA for shallow soil ]
‘([Shallow Soil NFAJ; Appendix C).in response to the Parcel- A Post-Demolition Risk Assessment -
“submitted - by  Integrated Environmental -Services, Inc. ([Post-Demolition Report]; - Appendix D on -
" compact disc). The Deep Soil Report was prepared to. evaluate additional potential exposure pathways
- not consideted in the Post-Demolition Report, including. the inhalation of volatile organic compounds: -
- (VOCs) in indoor air from upward VOC vapor migration from groundwaier into on-Site buildings and o
. VOC migration frony deep soil into groundwater-and subsequent upward . VOC. vapor niigration fron--
- groundwater into indoor air. - The Deep: Soil Report also. evaluated the: threat to groundwater quallty e
_from residual chemrcal concentratlons in deep soil. o - :

-1t should be noted that the Deep Soil Report evaluatrons were performed in dccordance with the “Rlsk.

~ Assessment Workplan for Boeing Realty. Corporation, Former C-6 Facility,” prepared by Ogden =
~ Environmental and Energy: Services and dated 29 November 2000, and. the “Technical Memorandum
Risk Assessnient Work Plan Addendum No. 1. Boeing Realty Corporation, Forimer C-6 Facility”
-prepated by Haley & Aldrich and dated July 11, 2001. Both reports were reviewed and approved by .-

~the LARWQCB and the Office” of Environriental 'Health Hazard Assessment (OEHHA) in “the

' BOE-C6-0058765
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LI “Approval of Health R1sk Assessment Work Plan Former C-6 Facility, Boerng Realty Corporatron
' Los Angeles (FILE N O 95-036)” letter dated 27 September 2002 o LT P TOFOT TSRS R :

' Based on the Tesults of the Deep Sorl Report it was reeommended that an NFA be granted for deep soil
R, atPareelA IR : LA Coee

~Subsequent. to the ‘original ‘submittal of ‘the Deep - Soil Report to ‘the. LARWQCB, VOCs and. semi= ... :
volatile: organic compound ($VOC) concentrations detected in deep soil at boring location PL-B1 were 00000
. " identified during -the ‘review of historical téports. These¢ VOC and SVOC concentrations were mot
SHREE ~includéd -in the evaluations. presented ‘in the Post-Deimolition Réport or the Deep ‘Soil Report these:
" concentrations were therefore evaluated and ‘the estimated - human health risk :and potential threat to
- groundwater evaluation results are summarized herein. The results of this evaluation do not ehange the :

: _' conclusions ot recomimendations 1ncluded in the Deep Sorl Report _

Loecation'

Parcel A i$ within the Former C-6 Facility; localed at 19503 South Normandie Avénue, in Los
-Angeles, ‘California.  The approximate locatron of Parcel A I8 deprcted in- F1gure 1; a Srte plan 1s'_ L
-presented as Frgure 2 : : :

‘Parcel A Easem‘ent .Exclusion' R
" An irregular shaped easement adjacent to the northeastern corner of Parcel C and known as the _
~ Harborgate Way Fasenient is excluded from the closure évaluation of Parcel A deep soil. The legal- ... '
“description of the easement is contained in -a Declaration of Easements by RPM dated 28 December
" 1998; its’location is shown in Figure 2. The purpose of the easement is to-identify the porfion of Parcel :
A deep. soil impacts related to sources originating in' Parcel C. Shallow soil within the easement ...
teceived an' NFA from the LARWQCB on21 April 1998. The deep soil VOC impacis-in this easemeni
- are currently being -addressed with a $oil vapor exiraction (SVE) remediation system as- part of the
o7 Parcel ‘C Building 1/36 -remediation program. The SVE ‘remediation system was approved by the
" LARWQCB on-16 November 2001. Following completion of SVE ‘remediaiion opérations, the Parcel

A Harborgate Way Easement will be included  in the deep- so1l closure request subrnrtted o the '_ -
. LARWQCBforPareelC _______ B RIS SRE _ S S
Land Use Hrstory ............

_ _began in 1941, when it was developed as part of an alumirurm reduction p1ant The Site was uséd for
warchousing. from 1944 1o 1952, aircraft manufacturing from 1952 to 1992, -and storage between 1992
and 1998, The Site has since been demolished and the property has been redeveloped. Parcel A
" formerly contained Buildings 34, 36, 37. 61, 44, 45, 57, 67, and the northiern portion of Buildings 29
- and 58 (Frgure 3) Parcel A is Currently used by the new owners for commercral purposes - -

S ﬁ%mas H s e s
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o 'PREVIOUS ENVIRONMENTAL ACTIVITIES

One_Phase'I Environmiental Site Assessrnent_ (Phase I), twelve soil investigations, and thirteen remedial

---------- . excavations have ‘been performied at ‘Parcel A ‘since' 1986, involving approximately 550 soil samples
''''''''''''' . from over 100 borings.. Samples were analyzed for VOCs, -SVOCS, total petroléum hydrocarbons
- (TPH), total récoverable petroleum hydrocarbons (TRPH), polychlorinated biphenyls, pesticides, and

-+ nietals. Figures 4 thru 6 show the locations @nd key results for déep borings-as well as the locations of
- the excavations. - Eleven of the excavations were limited to shallow soil (<12 bgs) and the remaining. .00 -

. two extended to approximately 15 feet bgs. Table I presents detected analytes in deep soil and their 00000 -
_ makirnum'detected concentrations. A brief sumimary of the environmental activities is provided below. - ... _

_ _' Soil- 1nvest1gatlons started at Parcel A in 1986 w1th the 1nvest1gat10n of underground storage tanks A S g
-~ Phase 1 was conducted by Kennedy/]enks Consultants in 1996 ‘This Phase I identified the following -
areas of env1ronrnental interest:™ 0T SRS S . e
am - :Areas where chemical unpacts Tad previously been detected e
m - Areas with visible surface staining; oo N Lt PE I
TR Suriip, tank, and clarifier areas: and .............................
" Chemical use and SIOTAGE ATCAS. - -

: “Based on the resulfs-of the Phase ], a Phase 11 soil 1nvest1gat10n was conducted af Parcel A Th1s Phase
.- I idemntified - the following four aréas contammg concerntrations: of chemicals . that warranted potential -

- concern: . _ oo _:: S
. 'Bu11d1ng 36:. L e L o S S i ..............................
= The Building 66-1 washdown area; S = o .
L : - North-of the Building/Area 45 (nedr soﬂ borlngs 1- 27 and 1- 27A) and - o .
- m . North of the Bulldlng/Area 45 and east of Bulldmg 41~ (near soil. borlngs SA-NE-14- and'. R
'ZSANEI?) R _ o ST e

' -._'The ‘most srgmﬁcant chenncals of concern 1nc1uded tr1chloroethene {TCE), i'i'diohloroethene_'.._f Z
- (1,1-DCE), 2-butanoné, benzene,- and petroleum hydrocarbons. These. areas were turther characterlzed._ S
and remedlated by excavation durmg Slte demolition. SR : '

Soﬂ 1nvest1gat10n continued durmg the demohtlon of bulldlngs and strictures in' 1997 ‘and 1998. A grid -
“sampling approach was: conducted. by ‘partitioning Parcel A into 20-foot by 20-foot grids; screening the
“soil within.each grid node using an otganic vapor analyzer (OVA) ora photoionization détector (PID), -

~and then sampling and analyzing each sample with an OVA/PID reading greater than 5 parts per million
- (ppm).. A hot-spot sample approach was then conducted to supplement:the grid sampling -

BOE-C6-0058767
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L approach hot—spot samples were collected frorn Tocations that exhibited e1ther OVA/PID readrngs
"""""""" greater than 5 ppm visible soil. stalmng of noticeable odors. :

Health-based rernedlal goals (HBRGs) were: developed by. Integrated Envrronmental Servrces Inc.;
shallow sorls conta1n1ng chemicals greater than these HBRGs were excavated. e e :

Groundwater was 1nvest1gated under a S1te wide progranm. Two prunary SOUFCE Areas were 1dent1f1ed at
the Site, the former Building 1/36 -area and the former Biilding 2 area in Parcél C. TCE and =
: "1',_1—'DCE'_ were the most significant chemicals detected in groundwater beneath Parcel ‘A but appear .
related to the migration of Parcel C groundwater impacts.. As discussed below, no significarit SOUrces o
- for -impacts to groundwater were: identified in Parcel ‘A..- Closure of groundwater will be requested_'- TR -
R under separate coveér after complet10n of the' Site-wide groundwater rémediation | program T -

RISK EVALUATIONS. o o S

So1l Reports. _The Post-Demolition Report considered -ingestion and. dermal contact -of impacted soil, ... - -
.- inhalation of ambient air, and inhalation of indoor -air due to potential subsurface migration int'o-"
_buildings from soil impacts for -an-on-Site construction and an on:Sité. commercial/industrial worker, as-
' ~well as an off-Site’ commercial/industrial worker and an off-Site ‘resident child/adult (Figure: 7). B
~ should be noted that the evaluation of risk from potential vapor intrusion included. potential mrgratron.' o
- from irnpacts: within the entire viadose zone. The calculated risk levels: (Figure 8) were deemed =~ -
© - acceptable o the: Depariment ‘of Toxic Substance Control and the LARWQCB as indicated in ‘the
o .Shallow Sml NFA and ‘were less than the OEHHA- approved acceptable risk thresholds '

. The Deep Soil Report calculated the addrtlonal risks of the’ 1nhalatron of .indoor air due ‘fo potential . -

- subsurface migration: from current -and potential future ‘groundwater impacts into- indoor air for an '

- -on-Site ‘commercial/industrial worker, ‘and- then added these risks to - the prevrously estirated risks. - ..
. These: updated cunmulative: risks. (Prgure 9) drd mnot result in risks- greater than OEHHA- approved -
e acceptable rrsk thresholds L

The Deep Soil Report also-evaluated the potential degradation of groundwater quality due to- chiemical =~ - -
-leaching from:deep soil to groundwater. The evaluation involved calculating Site-specific soil screening
levels (SSLs) using the: LARWQCB guidance and -California drinking water standards (MCLs).. The =
results indicated that the existing residual chemical concentrations in Parcel A deep soil do not pose-a =
~threat to groundwater quality at levels. greater than MCLs, with the potential exception of 1,1-DCE and =~
TCE in- several isolated. locatrons ‘These locatrons are hrghhghted in F1gure 6 and l1sted below: '

om j:: TCE (0 120.and 0.110 mgfkg) at depths of 40 and 50 feet bgs in borrngs NE-2/2BB- NE 2 R
~m - TCE (0.200 and 0.150 mg/kg) at depths of 25 and 30 feet Dbgs in borrngs 15/B-15- FS L L U
. ®.1,1-DCE(0.120 mg/kg) at a depth of 50 feet bgs in b0r1ng 1-23; and - TR

' BOE-C6-0058768
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L] TCE (up to 0.120 mg/kg) and 1,1-DCE (up to 0.350 mg/kg) at depths of 40 and/or 50 feet bgs
in borings 1-6/2BB-1-6.

Available representative boring logs are presented in Appendix E; the tables of SSL values are included
in Appendix F:

The above noted concentrations of TCE and 1,1-DCE are localized and less than two times greater
than the SSLs. Since the SSLs are derived on conservative assumptions, the concentrations do not
appear to pose a significant threat to groundwater quality beneath Parcel A. Additionally, many of the
concentrations may be related to groundwater impact/capillary fringe effects and/or are located in fine-
grained soils (which have a low potential for migration). Furthermore, VOC concentrations at each of

- these locations, with the exception of boring 15/B-15-FS, are expected to be reduced by the operation
of the nearby Building 1/36 SVE remediation system, which extends into the Parcel A Harborgate Way
Easement. The concentrations at 15/B-15-FS appear to be related to apparent releases from a former
hazardous waste accumulation area, which was excavated to a depth of at least 12 feet bgs.

As stated previously, the VOC and SVOC concentrations detected in boring PL-B1 (Figure 10) were
not included in the evaluations presented in the Post-Demolition Report or the Deep Soil Report. It is
noted that this boring was advanced in an area that was excavated to at least 12 feet bgs and was
documented in the document titled “Soil Boring Report, Parcel A,” prepared by Montgomery Watson,
and dated March 1998. The concentrations detected in PL-Bl were evaluated using the same
methodology presented in the Deep Soil Report; the associated revised calculations are included in
Appendix F.

Based on these calculations, the concentrations detected in PL-B1, when added to previously estimated
risks, do not result in risks greater than OEHHA-approved acceptable risk thresholds (Figure 11).

These concentrations are also below their associated SSLs and do not appear to pose a significant threat
to groundwater quality beneath Parcel A (Appendix F).

CONCLUSION

Based on this evaluation, we continue to recommend that an NFA be granted for deep soil at Parcel A.

Please do not hesitate to call if you have any questions or comments.

Sincgrely yours,
HALEY, & ALDRICH, INC.

b~
Anita Broughton, REA, EIT, CIH
Vice President

Joseph Weidmann
Senior Geologist PG No. 6947

G:\28882-C-6\Parccl_A_CIosure__2009\2009_0820_HAI__ParcclADcepSOC!osure_F.doc

HAILEY&=
AIDRICH

Printed pie 30% post-consumer recycled payer
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S “Table T~ Table I - Maximum Coneentratlons m Deep Soil (12 5to 55 Feet bgs)
. . Figure 1 = Site Location Map -
I . Figure 2 - Parcel A Site Plan ' ' '
- . Figure 3 - Douglas Aircraft Company C-6 Faelllty Soil Borlng Location. Map c
L ... Figure 4 - Parcel' A SVOC and PCB Concentrations in Soil Greaier than 12.5 Feet bgs
Lol Figure 5 = Parcel A TPH and TRPH Concentrations in Soil Greater than 12.5 Feet bgs

- Figure 6 - Parcél A VOC Concentrations in Soil Greater than 12.5 Feet bgs
.Figure 7 — Conceptual Exposure Model (CEM). Post- Demolition Parcel A.
Figure 8 — Summary of Post-Demolition Health Risk, C-6 Faelhty Pareel A
- Figure 9 - Summary of Cumulative Risks. : :

. " Figure 10 - PL-BI ad Surrounding Soil Data e
e " Figure 11 = Summiary-of Cumulative Risks Includirg Bormg PL—Bl _ ' .
""" L Appendlx A = Site Closure Evaluation - Parcel A Deep Soil. Haley & Aldrlch Inc Apr11 22,
RURIEREY L 2002 (OHCOmpaCt DISC) . L . e

' -.Appendlx B = Declaration of Restrictive Covenants -~~~ .~ SR -

-~ Appendix C — No Further Action for Shallow Soil in Parcel A Boelng Realty: Corporatlon
- (BRC) C-6 Facility, 19503 South Normandie Avenue, Los Angeles

S C(SLICNo.410) _ _
Append1x D. - Parcel A Post-Demolition Risk Assessment, Integrated Env1r0nmental Serv1ces TR R
“Inc.,- March 1998 (on.Compact DISC) ______ SRIE RN I L
"'-Appendle Bormg Logs e ol SRR BT
' Appendlx F - Parcel A Soil Screemng Le've'ls and Risk Calculatlons PRI

ﬁ%ﬁ ?;?,&%Q R
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TABLE |

MAXIMUM CONCENTRATIONS IN DEEP SOIL (12.5 TO 55 FEET BGS)
FORMER C-6 FACILITY - PARCEL A

LOS ANGELES, CALIFORNIA

Page 1 OF 1

Maximum

Depth Concentration
Analyte Feet BGS Detected Units
1,1,1-Trichloroethane 50 15 ug/kg
1,1,2-Trichloroethane 20 18 ug/kg
1,1-Dichloroethane 25 60 ug/kg
1,1-Dichloroethene 40 350 ug/kg
1,2,4-Trimethylbenzene 20 45000 ug/kg
1,2-Dichloroethane 20 8.7 ug/kg
1.3,5-Trimethylbenzene 20 15000 ug/kg
2-Methylnaphthalene 20 250000 ug/kg
Acenaphthene 20 6500 ug/kg
Aluminum 25 30600 mg/kg
Anthracene 20 7400 ug/kg
Aroclor 1248 15 130 ug/kg
Arsenic 50 23 mg/kg
Barium 15 220 mg/kg
Benzo(a)anthracene 20 11000 ug/kg
Benzo(a)pyrene 20 13000 ug/kg
Benzo(g,h,i)perylene 20 7800 ug/kg
Beryllium 25 0.92 mg/kg
bis(2-Ethylhexyl) phthalate 20 2300 ug/kg
Cadmium 23 0.59 mg/kg
Chloroform 50 1.6 ug/kg
Chromium 50 51 mg/kg
Chrysene 20 22000 ug/kg
cis-1,2-Dichloroethene 20 43 ug/kg
Cobalt 12.5 75 mg/kg
Copper 13 54.5 mg/kg
Ethyl benzene 20 5000 ug/kg
Fluoranthene 20 5700 ug/kg
Fluorene 20 16000 ug/kg
Lead 25 9 mg/kg
Mercury 20 0.48 mg/kg
Molybdenum 50 0.6 mg/kg
Naphthalene 20 120000 ug/kg
n-Butylbenzene 20 3100 ug/kg
Nickel 15 36 mg/kg
n-Propylbenzene 20 2500 ug/kg
Phenanthrene 20 73000 ug/kg
Pyrene 20 51000 ug/kg
Selenium 18 0.69 mg/kg
Tetrachloroethene 25 202 ug/kg
Thallium 20 0.91 mg/kg
Toluene 40 690 ug/kg
Trichloroethene 25 200 ug/kg
TRPH 20 1132 mg/kg
Vanadium 25 74.7 mg/kg
Xylenes, Total 30 28000 ug/kg
Zinc 15 126 mg/kg
NOTES:
BGS = Below Ground Surface
mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram
HALEY ALDRICH, INC.
2009_0820_HAI_Table01_F.xlIs AUGUST 2009
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e SUMMARY OF POST-DEMOLITION HEALTH RISK,
) -6 FACILITY, PARCEL A
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FIGURE 9 - Summary of Cumulative Risks

Onsite Construction
Worker (Highest of
AOPC 1 and AOPC 2)

Onsite
Commercial/Industrial

Worker (Highest of AOPC
1 and AOPC 2)

Onsite DTSC
Commercial/Industrial
Worker (Highest of
AOPC 1 and AOPC 2)

Hazard Index

Previously Estimated 0.051 0.000087 0.005

Vapor Migration from Groundwater NA 0.0024 0.0024
Vapor Migration from Deep Soil

Leachate and Subsequent

Volatilization from Groundwater NA 0.00018 0.00018
Total 0.051 0.0026 0.0072
Excess Cancer Risk

Previously Estimated 1.4E-06 1.7E-10 4 4E-06
Vapor Migration from Groundwater NA 2.9E-06 2.9E-06
Vapor Migration from Deep Soil

Leachate and Subsequent

Volatilization from Groundwater NA 1.8E-07 1.8E-07
Total 1.4E-06 3.1E-06 7.5E-06

NA = Not applicable

AOPC = Area of Potential Concern (Two areas of potential concern were identified for Parcel A in the post-

demolition risk assessment.)

Haley & Aldrich, Inc.

This Figure taken from the Site Closure Evaluation Parcel A Deep Soils, Haley & Aldrich, Inc., April 22, 2002

Page 1
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FIGURE 11

SUMMARY OF CUMMULATIVE RISK INCLUDING BORING PL-B1

FORMER C-6 FACILITY, PARCEL
LOS ANGELES, CALIFORNIA

Onsite Onsite DTSC
Onsite Construction Commercial/Industrial Commercial/Industrial
Worker (Highest of | Worker (Highest of AOPC| Worker (Highest of

AOPC 1 and AOPC 2)

1 and AOPC 2)

AOPC 1 and AOPC 2)

Hazard Index

Previously Estimated 0.051 0.000087 0.0046
Vapor Migration from Groundwater NA 0.0024 0.0024
Vapor Migration from Deep Soil NA 0.075 0.075
Vapor Migration from Deep Soil

Leachate and Subsequent Volatilization

from Groundwater NA 0.0082 0.0082
Total 0.051 0.086 0.090
Excess Cancer Risk

Previously Estimated 1.4E-06 1.7E-10 4.4E-06
Vapor Migration from Groundwater NA 2.9E-06 2.9E-06
Vapor Migration from Deep Soil NA NA NA
Vapor Migration from Deep Soil

Leachate and Subsequent Volatilization

from Groundwater NA 7.0E-08 7.0E-08
Total 1.4E-06 3.0E-06 7.4E-06

NA = Not applicable

AOPC = Area of Potential Concern (Two areas of potential concern were identified for Parcel A in the post-

demolition risk assessment.)

Haley & Aldrich, Inc.

(G:\28882 C-6\Parcel_A_Closure_2009\appendix\appendix_F_PLB1_calcs\ParcelA-tables 1-8,10,12(Table B-5 revised) revised 071409 no_highlight.xls

July 2009
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_ Site Closure Evaluation - Parcel A Deep Soil, Haley & Aldrich, Inc., April 22, 2002
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22 April 2002
File No. 27285-003

Mr. Brian Mossman

Boeing Realty Corporation
3855 Lakewood Blvd.
Building 1A MC D001-0097
Long Beach, California 90846

Subject: Site Closure Evaluation - Parcel A Deep Soil, Boeing Realty Corporation
(BRC) Former C-6 Facility, Los Angeles, California

Dear Mr. Mossman:

Haley & Aldrich, Inc. (Haley & Aldrich) has conducted an evaluation for recommended
closure of deep soil (vadose zone soil at depths greater than 12 feet below ground surface
[bgs]) at the subject property (Parcel A). Parcel A is one of four parcels (Parcels A through
D) of the BRC Former C-6 Facility (Facility), at 19503 South Normandie Avenue, in Los
Angeles, California (Figures 1 & 2). This evaluation includes all areas of Parcel A with the
exception of the Harborgate Way Easement which is included in the Parcel C closure program
(Figure 2).

EXECUTIVE SUMMARY

BRC has completed their investigation and risk assessment evaluation of deep soil within
Parcel A. These activities included:

Investigation of the vertical and lateral extent of soil impacts

Investigation of impacts to groundwater

Groundwater monitoring for the presence of volatile organic compounds (VOCs)
Preparation of risk assessment work plans

Evaluation of the potential for adverse health effects from residual soil and groundwater
impacts

¢ Evaluation of the potential impacts on groundwater quality from residual soil impacts

Based on the closure evaluation presented herein, it is recommended that the Regional Water
Quality Control Board — Los Angeles Region (RWQCB) issue a “no further action” letter for
deep soil impacts in Parcel A based on the following information and conclusions:

1. Both the vertical and lateral extent of soil impacts related to onsite operations have been
delineated.
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2. In aletter dated April 21, 1998 (RWQCB 1998), the RWQCB issued a letter of no further
action for shallow soil in Parcel A. The RWQCB also indicated that the California Human
and Ecological Risk Division (HERD) agreed with the conclusion in the post-demolition
risk assessment and that residual shallow soil impact risks fall within a range of values
that HERD determines to be acceptable for the proposed land use, and the impact risks
will not pose significant health risks for future site occupants.

3. The following additional potential exposure pathways were evaluated using deep soil
investigation results:

¢ inhalation of VOCs in indoor air from upward VOC vapor migration from
groundwater into onsite buildings, and

¢ inhalation of VOCs in indoor air due to VOC migration from deep soil leachate to
groundwater and subsequent upward VOC vapor migration from groundwater into
indoor air.

Deep soil does not pose a risk to human health greater than acceptable levels from
inhalation of VOCs from upward VOC vapor migration into onsite buildings. No other
exposure pathways are considered complete for deep soil.

Adding the estimated risks for Parcel A from the above-listed pathways to the risks
calculated for potential on-site receptors, as presented in the post-demolition risk
assessment, do not result in risks greater than the Office of Environmental Health Hazard
Assessment (OEHHA)-approved acceptable risk levels for the BRC Former C-6 Facility

property.

4. The existing residual chemical concentrations in Parcel A deep soil do not pose a threat to
groundwater quality at levels greater than MCLs, with the potential exception of 1,1-DCE
and TCE. Comparison of these estimated maximum VOC concentrations in groundwater,
due to leaching, to measured VOC concentrations in groundwater indicates that existing
concentrations in soil will not further degrade existing groundwater quality.

1.0 BACKGROUND
1.1 SITE LOCATION
Parcel A is located within the BRC Former C-6 Facility at 19503 South Normandie Avenue,

in Los Angeles, California. The approximate location of Parcel A is depicted in Figure 1. A
site plan is presented as Figure 2.
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1.2 SITE LAND USE HISTORY

Parcel A occupies approximately 50 acres in the northern portion of the Facility property and

is bordered by West 190" Street to the north, railroad tracks and South Normandie Avenue to
the east, Parcel C to the south, and Parcel B to the west (Figure 3). Prior to building
demolition, Parcel A contained Buildings 34, 36, 37, 61, 44, 45, 57, and 67; the northern
portions of Buildings 29 and 58; and the chrome recovery system (CRS) located north of
Building 40. The site also contained railroad tracks located on the eastern and western
portions of Parcel A and a parking lot located on the western portion of Parcel A. Aerial
photographs indicate the area was farmland before the 1940s. Industrial use of Parcel A began
in 1941 when it was developed as part of an aluminum reduction plant. Prior to 1952, the
aluminum reduction plant was converted to a steel manufacturing facility. In 1952, the
Douglas Aircraft Company (DAC) used the facility to manufacture aircraft and aircraft
components until approximately 1992. DAC used the buildings primarily for office space and
storage. The property ownership was transferred to The Boeing Company during a merger
with McDonnell Douglas Corporation in 1997. Currently, the former manufacturing facility
has been demolished and approximately 40% of Parcel A has been redeveloped into an auto
dealership.

1.3 PARCEL A EASEMENT EXCLUSION

An irregularly shaped easement just beyond the northeast corner of Parcel C, known as the
Harborgate Way Easement, is excluded from evaluation under this site closure evaluation of
Parcel A. The legal description of the easement is contained in a Declaration of Easements by
BRC dated December 28, 1998 and is shown in Figure 2. The purpose of the easement is to
identify the portion of Parcel A deep soil impacts related to sources originating in Parcel C.
Shallow soil within the easement was closed by the RWQCB on April 21, 1998. The deep
soil VOC impacts in this easement are currently being addressed with a soil vapor extraction
(SVE) remediation system which is part of the Parcel C Building 1/36 remediation program.
This SVE system was approved by the RWQCB on November 16, 2001. Upon completion of
SVE operations within the Parcel A Harborgate Way Easement, a supplemental request for
deep soil closure will be submitted to the RWQCB.

2.0 SITE INVESTIGATION RESULTS
2.1 SITE INVESTIGATION HISTORY
An evaluation of the previous investigation was conducted to assess whether the deep soil has

been adequately characterized laterally and vertically for risk assessment and closure of Parcel
A deep soil.
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A review of the previous reports (listed in Appendix A) indicates that soil was investigated to
depths of approximately 50 feet bgs. The water table is located at a depth of approximately 60
to 65 feet bgs. Approximately 550 soil samples were collected within 108 borings at depths
ranging between 0.5 and 50 feet bgs and were analyzed for VOCs, semivolatile organic
compounds (SVOCs), total petroleum hydrocarbons (TPH), total recoverable petroleum
hydrocarbons (TRPH), polychlorinated biphenyls (PCBs), pesticides, and metals.
Concentrations of detected compounds are shown on Figures 4, 5, and 6 (KJC 1996 and
1997).

Organic chemicals detected in deep soil samples include:

1,1-Dichloroethane (1,1-DCA)
1,2-Dichloroethane (1,2-DCA)
1,1-Dichloroethene (1,1-DCE)
1,2-Dichloroethene (1,2-DCE)
cis-1,2-Dichloroethene (cis-1,2-DCE)
Tetrachloroethene (PCE)
1,1,1-Trichloroethane (1,1,1-TCA)
1,1,2-Trichloroethane (1,1,2-TCA)
Trichloroethene (TCE)

Aroclor 1248
Bis(2-ethylhexyl)phthalate

Pyrene

Total Recoverable Petroleum Hydrocarbons (TRPH)

The Parcel A Post-Demolition Risk Assessment report (Integrated 1998a) indicates that metals
concentrations measured in onsite soil samples are within natural background levels, with the
exception of arsenic, beryllium, chromium, copper, and lead.

Organic chemicals detected in groundwater beneath Parcel A include:

Carbon disulfide
Chloroform

1,1-DCA

1,1-DCE

cis-1,2-DCE
trans-1,2-DCE

Toluene

1,1,2-TCA

TCE
Trichlorofluoromethane
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1,2,4-Trimethylbenzene
1,3,5 Trimethylbenzene

Review of the analytical data for the soil samples collected in Parcel A indicates that the
reported chemical concentrations related to releases from Parcel A operations appear to be
adequately delineated both vertically and horizontally as shown in Figures 4, 5, and 6.

2.2 CHEMICALS OF POTENTIAL CONCERN

Calculation of human health risk and evaluation of threat to groundwater quality requires
identification of the chemicals of potential concern (COPCs). COPCs were identified as those
chemicals that could pose a human health risk due to vapor migration into buildings or a
threat to groundwater quality at concentrations above drinking water standards. The COPCs
for soil and groundwater are presented below, along with their maximum onsite
concentrations.

Soil

e 1,1-DCA 0.060 mg/kg
e 1,2-DCA 0.0087 mg/kg
e 1,1-DCE 0.350 mg/kg
e 1,2-DCE 0.0061 mg/kg
¢ cis-1,2-DCE 0.043 mg/kg
e PCE 0.202 mg/kg
e 1,1,1-TCA 0.015 mg/kg
e 1,1,2-TCA 0.018 mg/kg
e TCE 0.200 mg/kg
¢ Aroclor 1248 0.130 mg/kg
¢ Bis (2-ethylhexyl) phthalate 2.300 mg/kg
e Pyrene 51.00 mg/kg
e TRPH 1,132 mg/kg

Organic chemicals detected in groundwater beneath Parcel A include:

Groundwater

¢ (Carbon disulfide 0.002 mg/1
¢ Chloroform 0.002 mg/1
e 1,1-DCA 0.018 mg/1
e 1,1-DCE 2.000 mg/1
e cis-1,2-DCE 0.009 mg/1
¢ trans-1,2-DCE 0.015 mg/1
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e Toluene 0.009 mg/1

e 1,1,2-TCA 0.0013 mg/l
e TCE 1.100 mg/1

¢ Trichlorofluoromethane 0.00052 mg/1
¢ 1,2,4-Trimethylbenzene 0.00021 mg/1
¢ 1,3,5 Trimethylbenzene 0.00051 mg/1

These data were used to complete the human health and groundwater impact assessment for
Parcel A deep soil. It should be noted that the potential health risks associated with TRPH are
assessed according to their toxic components (e.g. PAHs and aromatic hydrocarbons such as
benzene).

3.0 HUMAN HEALTH RISK ASSESSMENT

Risk assessments have been performed to evaluate if chemicals present at Parcel A pose a
human health risk above OEHHA approved risk levels. A post-demolition risk assessment
was performed in 1998 (Integrated, 1998a) and risk assessment calculations were performed
as part of this Parcel A deep soil evaluation. A brief summary of the post demolition risk
assessment is provided, followed by a discussion of the human health risk assessment
calculations performed for this report.

3.1 HISTORICAL RISK ASSESSMENTS

A post-demolition risk assessment was conducted in 1998 to evaluate ‘“the health
protectiveness of post-demolition site conditions” (Integrated 1998a). Based on a review of the
post-demolition risk assessment and previous site investigation reports, the RWQCB indicated
in a letter dated April 21, 1998, that no further action is required for the Parcel A shallow soil
(0 to 12 feet bgs). The RWQCB also indicated that the California Human and Ecological Risk
Division (HERD) agreed with the conclusion in the post-demolition risk assessment and that
residual shallow soil impact risks fall within a range of values that HERD determines to be
acceptable for the proposed land use, and the impact risks will not pose significant health risks
for future site occupants.

Although an evaluation of human health risks from potential exposure to deep soil impacts
(vapor) was performed and indicated no significant health risks, an evaluation of risk
associated with existing or potential future groundwater concentrations due to migration of
residual deep soil impacts was not performed. Therefore, no deep soil closure was issued.
To address these risk issues, a supplemental assessment was performed.
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3.2 SUPPLEMENTAL HUMAN HEALTH RISK ASSESSMENT

A review of the post-demolition risk assessment (Integrated 1998a) indicated that the
following two human health exposure pathways associated with existing and potential future
groundwater impacts were not considered:

¢ inhalation of VOCs in indoor air from upward VOC vapor migration from
groundwater into onsite buildings, and

¢ inhalation of VOCs in indoor air due to VOC migration from deep soil leachate,
migration to groundwater, and subsequent VOC vapor migration from groundwater
into indoor air.

No other additional exposure pathways are considered complete for deep soil. Thus, the
above-noted potential exposure pathways not previously addressed in the post-demolition risk
assessment were evaluated and summarized herein.

The risk assessment calculations are described in Appendix B, and the results are presented in
Appendices B and C. Adding the estimated risks from the above-listed pathways (risk
assessment modeling output presented in Appendix C) to the potential on-site receptor risks
presented in the post-demolition risk assessment do not result in risks greater than the
OEHHA-approved acceptable risk levels.

4.0 POTENTIAL THREAT TO GROUNDWATER ASSESSMENT

The post-demolition risk assessment did not consider the potential threat to groundwater due
to chemical leaching from deep soil impacts. Thus, potential degradation of groundwater
quality due to chemical leaching from deep soil to groundwater was evaluated and
summarized herein.

Results of our evaluation (detailed in Appendix B) indicate that leaching of maximum COPC
concentrations in deep soil of Parcel A would not result in potential groundwater
concentrations that are greater than MCLs, with the exception of 1,1-DCE and TCE. In
addition, measured concentrations of TRPH (1,132 mg/kg) are less than their residual
saturation concentration of 14,000 mg/kg in onsite soil (assumed to be silty sand) and,
therefore, do not pose a threat of free product generation on the groundwater table.

The concentrations of 1,1-DCE and TCE in deep soil that exceed SSLs are identified in
Figure 6. These include:

e 1,1-DCE (0.350 mg/kg) and/or TCE (0.120 mg/kg) concentrations at depths greater
than 30 feet bgs in boring 1-6/2BB-1-6
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® a concentration of 1,1-DCE (0.120 mg/kg) at a depth of 50 feet bgs in boring 1-23,
and

® a concentration of TCE at depths of 25 and 30 feet bgs (0.200 and 0.150 mg/kg) in
boring B15 and B-15-FS, and TCE (0.120 and 0.110 mg/kg) at depths of 40 and 50
feet bgs in boring NE-1/2BB-NE-2.

The above noted concentrations of 1,1-DCE and TCE in deep soil are less than two times
greater than the SSLs. It is expected that the elevated concentration of TCE in boring NE-
2/2BB-NE-2 will be remediated by the soil vapor extraction (SVE) treatment system
scheduled to be started in April 2001. Concentrations of TCE in boring B15 and B-15-FS
appear to be related to apparent releases from a former hazardous waste accumulation area
nearby. These residual concentrations appear to be localized, and since the SSLs are very
conservative values and the deep soil concentrations are less than two times the SSL, they do
not appear to pose a significant threat to groundwater quality beneath Parcel A.

5.0 SUMMARY AND CONCLUSIONS

Based on the closure evaluation presented herein, it is recommended that no further action be
granted by the RWQCB for deep soil impacts at Parcel A based on the following information
and conclusions.

1. A review of the results of the deep soil investigation activities conducted at Parcel A from
1991 through 1998 indicates that both the vertical and lateral extent of soil impacts related
to on-site activities have been delineated. Relatively low concentrations of 1,1-DCA, 1,2-
DCA, 1,1-DCE, 1,2-DCE, cis-1,2-DCE, PCE, 1,1,1-TCA, 1,1,2-TCA, TCE, Aroclor-
1248, bis(2-ethylhexyl)phthalate, Pyrene, and TRPH have been detected in onsite soil
between depths of 12 and 50 feet bgs. Elevated concentrations of TCE and 1,1-DCE have
been detected in onsite deep soil at depths between 25 and 50 feet bgs and in
groundwater. Other chlorinated VOCs have also been detected in onsite groundwater.

2. In a letter from the RWQCB dated April 21, 1998, the RWQCB issued a letter of no
further action for shallow soil in Parcel A. The RWQCB also indicated that the
California Human and Ecological Risk Division (HERD) agreed with the conclusion in
the post-demolition risk assessment and that residual shallow soil impact risks fall within a
range of values that HERD determines to be acceptable for the proposed land use, and the
impact risks will not pose significant health risks for future site occupants.

3. The post-demolition risk assessment, approved by the DTSC, indicates that deep soil does
not pose a risk to human health greater than acceptable levels from inhalation of VOCs
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from upward VOC vapor migration into onsite buildings. No other exposure pathways are
considered complete for deep soil.

4. The following additional potential exposure pathways were evaluated using deep soil
investigation results:

¢ inhalation of VOCs in indoor air from upward VOC vapor migration from
groundwater into onsite buildings, and

¢ inhalation of VOCs in indoor air due to VOC migration from deep soil leachate to
groundwater and subsequent upward VOC vapor migration from groundwater into
indoor air.

Adding the estimated risks from the above-listed pathways to the risks calculated for
potential on-site receptors, as presented in the post-demolition risk assessment, do not
result in risks greater than the OEHHA-approved risk levels for the BRC Former C-6
Facility property.

5. The existing residual chemical concentrations in onsite deep soil do not pose a threat to
groundwater quality at levels greater than MCLs, with the potential exception of 1,1-DCE
and TCE in four boring locations. Three of these areas will likely be remediated by the
proposed SVE treatment system scheduled to be started in April 2002. Concentrations of
TCE in boring B15 and B-15-FS appear to be related to apparent releases from a former
hazardous waste accumulation area nearby. These residual concentrations appear to be
localized, and since the SSLs are very conservative values and the deep soil
concentrations are less than two times the SSL, they do not appear to pose a significant
threat to groundwater quality beneath Parcel A.
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PARCEL A RISK ASSESSMENT DISCUSSION AND CALCULATIONS

Additional risk assessment calculations were performed to supplement the initial post-
demolition risk assessment previously submitted to the RWQCB and HERD (Integrated
1998b). These additional risk calculations were used to evaluate additional potential human
health risk associated with deep soil residual impacts in Parcel A. Human health risks were
evaluated for the following additional potential exposure pathways using deep soil and
groundwater investigation results:

— inhalation of VOCs in indoor air from upward VOC vapor migration from groundwater
into onsite buildings

— inhalation of VOCs in indoor air due to VOC migration from deep soil leachate migration
to groundwater and subsequent VOC vapor migration from groundwater into indoor air

The potential for further degradation of groundwater due to chemical leaching from soil to
groundwater was also evaluated.

It should be noted that this evaluation includes all areas of Parcel A with the exception of the
Harborgate Way Easement (Figure 2). This easement is the portion of Parcel A deep soil that
is impacted with VOCs from sources located in Parcel C. This easement is being addressed
as part of the Parcel C environmental program.

The results of the additional risk assessment and the groundwater quality impact assessment
are presented below.

GROUNDWATER QUALITY IMPACT ASSESSMENT

The objective of the groundwater quality impact assessment is to evaluate whether existing
chemical concentrations in onsite deep soils have the potential to degrade existing
groundwater quality. Even though shallow groundwater beneath and in proximity to subject
parcel is not used as a domestic water supply, the RWQCB requested, as a conservative
measure, that an evaluation be conducted of potential downward chemical migration from soil
resulting in possible degradation of the Bellflower aquitard. The Bellflower aquitard is the
most shallow water-bearing zone beneath Parcel A. This evaluation conservatively and
unrealistically assumes that the Bellflower aquitard is a part of the underlying aquifers
providing domestic water supply. As described below, the assessment was conducted by
further assuming a conservative scenario regarding chemical migration and mixing in
groundwater following approved EPA and RWQCB methodology and assumptions.

The maximum COPC concentrations in soil were compared to site-specific soil screening

levels (SSLs) derived from California drinking water standards, specifically primary or
secondary MCLs, for depths of 25, 40 and 50 feet below ground surface. Initial site-specific
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SSLs were derived using the following formula presented in Section 2.5 of the EPA document
entitled Soil Screening Guidance: Technical Background Document (TBD), dated July 1996:

Initial SSL = MCL [(Koc * foc) + ((Ow + Oa*H’)/Pb)] (Equation 1)
Where:

Initial SSI. = soil screening level, mg/kg;

MCL = maximum contaminant level, mg/L;

Ko = soil organic carbon-water partition coefficient, L./kg;
foc = organic carbon content of soil, kg/kg;

Ow = water-filled soil porosity, Lwater/Lsoil;

0. = air-filled soil porosity, Lair/Lsoil;

H’ = Henry’s law constant, dimensionless; and

Py = dry soil bulk density, kg/lL..

Site-specific geotechnical parameters are presented in Table B-1. The above equation is a
partitioning formula, which does not account for chemical attenuation during migration in soil
or mixing with groundwater. To better represent contaminant migration in the soil column,
attenuation factors were applied to the initial SSL.s. The attenuation factors for VOCs were
derived using Table 5-14: Average Attenuation Factor for Different Distance above Ground
Water and Lithology presented in the RWQCB’s May 1996 Interim Site Assessment &
Cleanup Guidebook (the Guidebook), and the attenuation factors for non-VOCs were derived
using the formulas presented in Appendix A of that same document. The attenuation factors
were derived assuming site-specific average soil particle size distributions and distances of 40,
25, and 15 feet from soil impacts to the groundwater table. Groundwater at the site is
approximately 65 feet bgs.

An EPA default dilution attenuation factor (DAF) of 20 was applied to the initial SSLs to
account for limited groundwater mixing. This EPA default value is presented in the above-
referenced July 1996 EPA document, and was used by EPA to develop generic SSLs. The
resulting site-specific SSL. for each detected chemical at a particular depth to groundwater is
equal to the initial SSL. (assuming no soil attenuation or groundwater mixing) multiplied by
the product of the associated soil attenuation factor and a groundwater mixing factor of 20.

The site-specific SSLs are conservative. Both the soil attenuation factor and the DAF are
likely greater than estimated. A greater soil attenuation factor and greater DAF would result
in higher SSL. concentrations, which would allow for higher soil concentrations to be left in
place and still be protective of groundwater. For instance:

¢ In the soil attenuation factor derivation, the RWQCB assumes that the chemical transport
rate is 10 times higher (chemicals migrate 10 times faster) in the groundwater smear zone,
assumed to be present 40 feet above groundwater table. Actual groundwater elevations at
the Facility between 1988 to 2001 indicate the groundwater table has risen 10 feet and
fallen 2 feet over this period. Based on the historical data for the Facility, it appears that
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the assumed 40-foot zone of increased chemical transport is over four times larger than
the actual data suggests. The actual soil attenuation factor is, thus, likely greater than
estimated.

The EPA default DAF of 20 assumes no attenuation once the chemicals reach the groundwater
table, no chemical degradation, a receptor well located at the edge of the chemical source, and
a chemical source of 0.5 acre. In reality, chemicals do attenuate to some degree as they
migrate in the saturated zone, most organic chemicals naturally degrade in the environment,
no receptor wells are located within miles of the Facility, and contaminant sources on Parcel
B are less than 0.5 acre. The actual DAF is, thus, likely greater than estimated.

The calculation of site-specific SSLs for COPCs that have promulgated MCLs is presented in
Tables B-3 and B-8. A comparison of the calculated site-specific SSL.s with the maximum
COPC concentrations in soil is also presented in Table B-3, B-5, and B-7.

The maximum chemical concentrations in onsite soil do not exceed the site-specific
groundwater protection concentrations (i.e., site-specific SSLs), with the exception 1,1-

DCE and TCE. The concentrations of 1,1-DCE and TCE in deep soil that exceed SSLs are
identified in Figure 6. These include:

¢ 1,1-DCE and/or TCE concentrations at depths greater than 30 feet bgs in boring 1-
6/2BB-1-6

¢ aconcentration of 1,1-DCE at a depth of 50 feet bgs in boring 1-23, and

® a concentration of TCE at depths of 25 and 30 feet bgs in boring B15 and B-15-FS,
and depths of 40 and 50 feet bgs in boring NE-1/2BB-NE-2.

The above noted concentrations of 1,1-DCE and TCE in deep soil are less than two times
greater than the SSLs. It is expected that the elevated concentration of TCE in boring NE-
2/2BB-NE-2 will be remediated by the soil vapor extraction (SVE) treatment system
scheduled to be started in April 2001. Concentrations of TCE in boring B15 and B-15-FS
appear to be related to apparent releases from a former hazardous waste accumulation area
nearby. These residual concentrations appear to be localized, and since the SSLs are very
conservative values and the deep soil concentrations are less than two times the SSL, they do
not appear to pose a significant threat to groundwater quality beneath Parcel A.

INHALATION OF INDOOR AIR — VOC VAPOR MIGRATION FROM GROUNDWATER INTO
INDOOR AIR
Human health risk associated with VOC vapor migration from groundwater into onsite

buildings and subsequent inhalation of indoor air was calculated for the onsite
commercial/industrial worker. These risks were estimated using the County of San Diego
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Department of Environmental Health (DEH) vapor migration model and the highest VOC
concentrations in groundwater obtained from the most recent samples collected from
groundwater monitoring wells WCC-04S, WCC-05S, WCC-07S, WCC-11S, and WCC-128.
The model results are presented in Appendix C, and a summary of the results is presented in
Table B-9.

As shown in Table B-9, both the estimated excess cancer risk and estimated hazard index are
less than the OEHHA-approved acceptable risk thresholds of 1.0 x 10” and 1.0, respectively.
Thus, the existing VOC concentrations in groundwater beneath Parcel A do not pose an
indoor air health risk greater than OEHHA-approved risk levels.

INHALATION OF INDOOR AIR — VOC MIGRATION FROM SOIL LEACHATE MIGRATION TO
GROUNDWATER AND SUBSEQUENT VOC VAPOR MIGRATION FROM GROUNDWATER INTO
INDOOR AIR

VOCs in soil may leach into groundwater and subsequently volatilize from groundwater and,
through upward diffusion, migrate through the soil column into indoor air. The SSL equation
(Equation 1) was used to estimate maximum VOC concentrations in pore water by substituting
the SSL. parameter with maximum onsite soil concentrations in the equation to derive the
maximum pore water concentration instead of the MCL.:

pr = Cs/ [(Koc * foc) + ((Ow + Oa*H’)/Pb)] (Equation 2)
Where:

Cpow = maximum VOC concentration in pore water, mg/L; and
Cs = maximum VOC concentration in soil, mg/kg.

The estimated maximum VOC concentration in groundwater was then derived by applying no
soil attenuation factor (attenuation factor of 1) and the EPA DAF of 20 to the maximum pore
water concentration. The soil attenuation factor of 1 is extremely conservative in that its use
provides the assumption that the pore water concentrations are present at the groundwater
table. Thus, it is assumed that no soil attenuation occurs, even though the maximum
concentrations of VOCs on Parcel A were measured at various depths in the soil column
where some level of attenuation would be expected. The resulting estimated maximum VOC
concentrations in groundwater are presented in Table B-10.

Human health risk associated with the inhalation of vapors in buildings resulting from
migration of VOC vapors from the above-noted estimated chemical concentrations in
groundwater were estimated for the onsite commercial/industrial worker using the DEH
vapor migration model. The model results are presented in Appendix C, and a summary of
the results is presented in Table B-11. As shown in Table B-11, both the estimated excess
cancer risk and estimated hazard index are less than the risk thresholds of 1.0 x 10” and 1.0,
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respectively. Thus, vapor migration from groundwater due to VOC leaching to groundwater
does not pose an indoor air health risk greater than acceptable risk levels.

CUMULATIVE HUMAN HEALTH RISKS

As indicated in the previous sections, the following additional potential exposure pathways
were evaluated using the deep soil investigation results:

— inhalation of VOCs in indoor air from upward VOC vapor migration from groundwater
into onsite buildings

— inhalation of VOCs in indoor air due to VOC migration from deep soil leachate migration
to groundwater and subsequent VOC vapor migration from groundwater into indoor air

The risks associated with the above-listed exposure pathways, and the estimated risks to
potential onsite receptors as presented in the post-demolition risk assessment are summarized
in Table B-12. As shown in Table B-12, adding the estimated risks from the above-listed
pathways to the estimated risks to the potential on-site receptors do not result in risks greater
than the OEHHA-approved acceptable risk levels.
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Table B-1. Site-specific Geotechnical Parameters at the BRC Former C-6 Facility

Date Dry Bulk Moisture Air-filled | Water-filled
Sample ID Sampled Depth Sieve Analysis Density Content [Total Porosity] Porosity Porosity TOC* foc
(fraction
(percent | (fraction by | (fraction by | (fraction by by
(feet bgs)| (Soil Type) (kg/L) by weight) volume) volume) volume) (mg/kg) | weight)
EIA290176-004 (1-34-20) 1/29/2001 20 Silt 1.54 17.5 042 0.15 0.27 330 0.0003
EIA290176-012 (D-29-20) 1/29/2001 20 Silt 1.55 17.0 0.41 0.15 0.26 430 0.0004
EIA29176-021 (1-25-20) 1/29/2001 20 Silt 1.37 20.2 0.48 0.20 0.28 410 0.0004
EIA290176-007 (I-34-50) 1/29/2001 50 Fine sand 1.35 4.4 0.51 0.45 0.06 230 0.0002
EIA29176-015 (D-29-50) 1/29/2001 50 Fine sand 1.36 19.5 0.49 0.22 0.26 560 0.0006
EIA29176-024 (1-25-50) 1/29/2001 50 Silt 1.34 243 0.51 0.18 0.32 470 0.0005
Average (25 feet bgs to groundwater table) | 0.47 | 0.23 0.24 0.0004
Average (50 feet bgs to groundwater table) 1.35 l 0.50 | 0.28 0.22 0.0004
Notes:
The air-filled porosity values were calculated from gravimetric data, not volumetric data.
* f,. = the weight fraction of organic carbon in soil = TOC/1,000,000
Haley & Aldrich, Inc. Page 1
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Table B-2. Soil Particle Size Distribution at BRC Former C-6 Facility

Sample ID Particle Size Distribution, wt. Percent
Median Grain

Date Depth Sieve Analysis |Size Sand Size

Sampled (feet bgs) [(Soil Type) {mm) Gravel Coarse Medium Fine TOTAL Silt Clay
EIA290176-004 (1-34-20) 1/29/2001 20 Silt 0.032 0.00 0.00 0.00 31.19 31.19 54.83 13.99
EIA290176-012 (D-29-20) 1/29/2001 20 Silt 0.036 0.00 0.00 0.90 27.59 28.49 59.67 11.85
EIA29176-021 (1-25-20) 1/29/2001 20 Silt 0.020 0.00 0.00 0.00 11.21 11.21 69.07 19.72
EIA290176-007 (I-34-50) 1/29/2001 50 Fine sand 0.151 0.00 0.00 0.57 79.33 79.90 17.39 2.71
EIA29176-015 (D-29-50) 1/29/2001 50 Fine sand 0.083 0.00 0.00 3.26 47.93 51.19 39.79 9.01
EIA29176-024 (1-25-50) 1/29/2001 50 Silt 0.027 0.00 0.00 0.04 21.27 21.31 64.99 13.70
Average (25 feet bgs to groundwater table) 37.22 50.96 11.83 |
Average (50 feet bgs to groundwater table) 50.80 40.72 8.47 |
Haley & Aldrich, Inc. Page 1 4/22/2002
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Table B-3. Derivation of Soil Attenuation Factor for VOCs and Comparison of Maximum Soil Concentrations to Site-specific SSLs Calculated at 25 Feet Below Ground Surface

Site-specific
Max. Residual Site-specific SSL (mg/kg) [Max > SSL fo

Soil Site-specific SSL (mg/kg)  atAF at atAFrat

MCL Concentration| AFat  SSL (mg/kg) atAFat D=15"'and D=15'and

CAS No. |Chemical mgl) K" £ K w0, 0 p® (mglkg) | D=15" atAF=1  D=15 DAF=20 | DAF=20?
12672-29-4Aroclor-1248 5.00E-04 3.1E+05 4.05E-04 - 35E-02 24E-01 23E01 1.42E+00 1.30E-01 19 8.29E-02 1.19E+00 2.39E+01 No
7440-38-2JArsenic 5.00E-02 - 4.05E-04 2.90E+01 - 24E-01 23E01 142E+00| 4.50E+00 4 1.48E+00 8.43E+00 1.29E+02 No
7440-41-7)Beryllium 4.00E-03 - 4.05E04 7.9E+02 - 24E-01 23E01 1.42E+00 9.20E-01 119 3.16E+00 3.78E+02 7.55E+03 No
117-81-7 |Bis(2-ethylhexyl)phthalate 4.00E-03 1.5E+07 4.05E-04 - 4.2E06 24E-01 23E-01 1.42E+00 2.00E-01 925 245E+01 2.26E+04 4.52E+05 No
16085-83- fChromium (trivalent) 5.00E-02 - 4.05E04 1.8E+08 - 24E-01 23E-01 142E+00| 4.40E+01 272110 9.00E+04 245E+10 4.90E+11 No
7440-50-8)Copper 1.0E+00 - 4.05E-04 4.3E+02 - 24E-01 23E-01 142E+00| 5.45E+01 65 4.28E+02 2.77E+04 5.54E+05 No
75-34-3 |1,1-Dichloroethane (1,1-DCA) 5.00E-03 5.3E+01 4.05E-04 - 2.3E01 24E-01 23E01 142E+00 8.00E-02 7 1.15E-03 7.78E-03 1.56E-01 No
107-08-2 |1.,2-Dichloroethane (1,2-DCA) 5.00E-04 3.8E+01 4.05E-04 - 4.0E02 24E-01 23E-01 1.42E+00 8.70E-03 7 9.66E-05 8.55E-04 1.31E-02 No
75-35-4 J1,1-Dichloroethene (1,1-DCE) 86.00E-03 6.5E+01 4.05E-04 - 1.1E+00 24E-01 23E-01 1.42E+00 1.10E-01 7 2.24E03 1.52E-02 3.04E-01 No
75-354 [cis-1,2-DCE B8.00E-03 3.6E+01 4.05E-04 - 1.7E01  24E-01 23E01 1.42E+00 4.30E-02 7 1.28E-03 8.67E-03 1.73E-01 No
127-184 [Tetrachloroethene (PCE) 5.00E-03 2.7E+02 4.05E-04 - 7.5E-01 24E-01 23E01 142E+00 2.02E-01 7 2.00E-03 1.36E-02 2.72E-01 No
71-65-6 J1,1,1-TCA 2.00E-01 1.4E+02 4.05E-04 - 7.1E01 24E-01 23E01 142E+00 1.35E-02 7 8.83E-02 4.63E-01 9.26E+00 No
79-00-5 J1,1,2-TCA 5.00E-03 7.5E+01 4.05E-04 - 3.7E02 24E-01 23E01 142E+00 1.80E-02 7 1.04E-03 7.04E03 141E-01 No
79-01€ [Trichloroethene (TCE) 5.00E-03 9.4E+01 4.05E-04 - 4.2E01 24E-01 23E-01 1.42E+00 2.00E-01 7 1.38E-03 9.37E-03 1.87E-01 Yes

An SSL was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential
degradation to groundwater quality.

AF = Average attenuation factor based on site lithology (distance to groundwater = 40 feet, 37% sand, 51% silt, and 12% clay).

na = not available
K, = soil organic carbon-water partition coefficient (L/kg.

foc = site-specific organic carbon content of soil (kg/kg!
Ky = soil-water partition coefficient (L/kg), Ko X fc

H'= dimensionless Henry's law constant
Q,, = site-specific average water-filled porosity (by volume)

Q, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)

" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000

2 Obtained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http:/frisk.lsd.oml.govicgi-bintox/ TOX_select?select=csf
@ Site-specific average values

) Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-05/128, July 1998, http:/Awww.epa.govioempage/superfund/resources/soilitoc.htm
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Table B-4. Derivation of Soil Attenuation Factors for Non-VOCs at 25 Feet Below Ground Surface

Distance to

Groundwater
CAS No. |Chemical R S ) . D e Ve o A o AF o (feet) AFo A AF;
12672-29-4Aroclor-1248 3.1E+05 4.1E-04 - 3.5E02 243E01 227E-01 142E+00 4.70E-01 734 40 73.38 19.01 19
7440-38-2fArsenic -- -- 2.90E+01 243E01 227E-01 142E+00 4.70E-01 170 40 17.03 4.41 4
7440-41-7]Beryllium -- -- 7.9E+02 243E01 227E-01 142E+00 4.70E-01 4812 40 461.20 11945 119
117-81-7 |Bis (2-ethylhexyl)phthalate 1.5E+07 4.1E-04 - 4.2E06 243E-01 227E-01 1.42E+00 4.70E-O1 35696 40 3569.57 924.52 925
16065-83- JChromium (trivalent) -- -- 1.8E+08 243E01 227E-01 142E+00 4.70E-01 105086174 40 1050817.38  272109.90 272110
7440-50-8]Copper -- -- 4.3E+02 243E-01 2.27E-01 1.42E+00 4.70E-01 2499 40 249.91 64.73 65

na = not available
An AFr was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential furthe

degradation to groundwater quality.
AFT were calculated assuming that the depth between chemical impacts and groundwater is 40 feet and that the soil within this portion of the soil column is

comprised of 37% sand, 51% silt, and 12% clay.
K, = soil organic carbon-water partition coefficient (L/kg.

foc = site-specific organic carbon content of soil (kg/kg!
Ky = soil-water partition coefficient (L/kg), Ko X fc

H'= dimensionless Henry's law constant
Q,, = site-specific average water-filled porosity (by volume)

Q, = site-specific average air-filled porosity (by volume)

Ot = site-specific average total porosity (by volume)
Py, = dry soil bulk density (kg/L)

" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000

2 Obtained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http:/frisk.lsd.oml.govicgi-bintox/ TOX_select?select=csf
@ Site-specific average values

) Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-05/128, July 1998, http:/Awww.epa.govioempage/superfund/resources/soilitoc.htm
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Table B-5. Derivation of Soil Attenuation Factor for VOCs and Comparison of Maximum Soil Concentrations to Site-specific SSLs Calculated at 40 Feet Below Ground Surface

Max. Residual Site-specific  Site-specific | Max > SSL for
Soil Site-specific SSL (mg/kg) SSL (mgikg)at| at AFrat
Concentration AF at SSL (mg/kg) at AF at AF at D=15' D=15"and
CAS No. |chemical MCL (mg/L) K, "2 1,9 Ky @9 H® 0,® 0,® P, ® (mg/kg) D=15'  atAF =1 D=15" and DAF=20 | DAF=20?
7440-38-2 JArsenic 5.00E-02 - 4.05E-04 2.90E+01 - 24E-01 2.3E-01 1.42E+00 2.30E+01 3 1.46E+00 4.16E+00 8.32E+01 No
7440-41-7 |Beryllium 4.00E-03 - 4.05E-04 7.9E+02 - 24E-01 2.3E-01 1.42E+00 4.10E-01 75 3.16E+00 2.36E+02 4.73E+03 No
16065-83-1]Chromium (trivalent) 5.00E-02 - 4.05E-04 1.8E+06 - 24E-01 2.3E-01 1.42E+00 5.10E+01 170069 9.00E+04 1.53E+10 3.06E+11 No
7440-50-8 |Copper 1.0E+00 - 4.05E-04 4.3E+02 - 24E-01 2.3E-01 1.42E+00 3.30E+01 41 4.28E+02 1.74E+04 3.47E+05 No
75-35-4 1,1-Dichloroethene (1,1-DCE) 6.00E-03 6.5E+01 4.05E-04 - 1.1E+00 24E-01  23E-01 1.42E+00 3.50E-01 4 2.24E-03 9.61E-03 1.92E-01 Yes
71-55-6 1,1,1-TCA 2.00E-01 1.4E+02 4.05E-04 - 7.1E-01  24E-01 23E-01 1.42E+00 1.50E-02 4 6.83E-02 2.93E-01 5.86E+00 No
79-01-6 Trichloroethene (TCE) 5.00E-03  9.4E+01 4.05E-04 -- 4.2E-01  24E-01 2.3E-01 1.42E+00 1.20E-01 4 1.38E-03 5.93E-03 1.19E-01 Yes
An SSL was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential
degradation to groundwater quality.
AF = Average attenuation factor based on site lithology (distance to groundwater = 25 feet, 37% sand, 51% silt, and 12% clay).
na = not available
Ko = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X foc
H' = dimensionless Henry's law constant
0, = site-specific average water-filled porosity (by volume)
0, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Obtained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bintox/TOX_select?select=csf
® Site-specific average values
 Optained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, http://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
Haley & Aldrich, Inc. Page 1 4/22/2002
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Table B-6. Derivation of Soil Attenuation Factors for Non-VOCs at 40 Feet Below Ground Surface

Distance to

Groundwater
CAS No. Chemical Koc(112’4) foc @ Ka @4 H O Oy @ O, © Py © O AF ax (feet) AFp AF 1 AFt
7440-38-2 ) Arsenic - - 2.90E+01 2.43E-01 2.27E-01 1.42E+00 4.70E-01 170 25 11.02 2.85 3
7440-41-7 | Beryllium - - 7.9E+02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 4612 25 288.63 74.75 75
16065-83- | Chromium (trivalent) - - 1.8E+06 2.43E-01 2.27E-01 1.42E+00 4.70E-01 10506174 25 656636.24 170068.79 170069
7440-50-8 ] Copper — - 4.3E+02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 2499 25 156.57 40.55 41

na = not available
An AF 1 was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential further

degradation to groundwater quality.
AFT were calculated assuming that the depth between chemical impacts and groundwater is 25 feet and that the soil within this portion of the soil column is
comprised of 37% sand, 51% silt, and 12% clay.
Koc = soil organic carbon-water partition coefficient (L/kg)

foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X foc

H' = dimensionless Henry's law constant
Oy = site-specific average water-filled porosity (by volume)

O, = site-specific average air-filled porosity (by volume)

Ot = site-specific average total porosity (by volume)
Py, = dry soil bulk density (kg/L)

™ Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000

@ Obtained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://tisk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf

® Site-specific average values

® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, http://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
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Table B-7. Derivation of Soil Attenuation Factor for VOCs and Comparison of Maximum Soil Concentrations to Site-specific SSLs Calculated at 50 Feet Below Ground Surfac

Site-specific
Max. Residual Site-specific SSL (mg/kg) [Max > SSL fo

Soil Site-specific SSL (mg/kg)  atAF at atAFrat

MCL Concentration| AFat  SSL (mg/kg) atAFat D=15"'and D=15'and

CAS No. |Chemical mgl) K" £ K w0, 0 p® (mglkg) | D=15" atAF=1  D=15 DAF=20 | DAF=20?
'?440-38—§'Arsenic 5.00E-02 - 4.05E-04 2.90E+01 - 24E-01 23E-01 142E+00| 2.30E+01 2 1.48E+00 2.32E+00 4.63E+01 No
7440-41-7)Beryllium 4.00E-03 - 4.05E04 7.9E+02 - 24E-01 23E01 1.42E+00 4.10E-01 40 3.16E+00 1.25E+02 2.50E+03 No
117-81-7 |Bis(2-ethylhexyl)phthalate 4.00E-03 1.5E+07 4.05E-04 - 4.2E06 24E-01 23E-01 1.42E+00 1.30E-01 317 245E+01 7.75E+03 1.55E+05 No
16085-83- fChromium (trivalent) 5.00E-02 - 4.05E04 1.8E+08 - 24E-01 23E-01 142E+00| 5.10E+01 89860 9.00E+04 8.09E+09 1.62E+11 No
7440-50-8)Copper 1.0E+00 - 4.05E-04 4.3E+02 - 24E-01 23E-01 142E+00| 3.30E+01 2 4.28E+02 9.21E+03 1.84E+05 No
75-35-4 J1,1-Dichloroethene (1,1-DCE) 86.00E-03 6.5E+01 4.05E-04 - 1.1E+00 24E-01 23E-01 1.42E+00 1.80E-01 2 2.24E03 4.77E-03 9.55E-02 Yes
71-65-6 J1,1,1-TCA 2.00E-01 1.4E+02 4.05E-04 - 7.1E01 24E-01 23E01 142E+00 1.50E-02 2 8.83E-02 1.45E-01 2.91E+00 No
79-01-€  JTrichloroethene (TCE) 5.00E-03 9.4E+01 4.05E-04 —- 4.2E01  24E-01  23E-01 1.42E+00 1.10E-01 2 1.38E-03 2.94E-03 5.89E-02 Yes

An SSL was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential
degradation to groundwater quality.

AF = Average attenuation factor based on site lithology (distance to groundwater = 15 feet, 51% sand, 41% silt, and 8% clay).

na = not available
K, = soil organic carbon-water partition coefficient (L/kg.

foc = site-specific organic carbon content of soil (kg/kg!
Ky = soil-water partition coefficient (L/kg), Ko X fc

H'= dimensionless Henry's law constant
Q,, = site-specific average water-filled porosity (by volume)

Q, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)

™ Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000

{2 Obtained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http:/risk.Isd.oml.gov/cgi-bintox/TOX_select?select=csf

%) Site-specific average values

) Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1998, http://iwww.epa.gov/oerrpage/superfund/resources/soil/toc.htm
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Table B-8. Derivation of Soil Attenuation Factors for Non-VOCs at 50 Feet Below Ground Surface

Distance to

Groundwater
CAS No. Chemical Koc(1’2’4) [ 3) Ka (24) H ™ OW(S) 0O, 3) Pb(s) O AF max (feet) AFb AF1 AFT
7440-38-2 | Arsenic - - 2.90E+01 2.16E-01 2.85E-01 1.35E+00 5.01E-01 182 15 7.46 1.59 2
7440-41-7 | Beryllium - - 7.9E+02 2.16E-01 2.85E-01 1.35E+00 5.01E-01 4939 15 185.82 39.58 40
117-81-7 |Bis (2-ethylhexyl)phthalate 1.5E+07 4.20E-04 - 4.2E-06 2.16E-01 2.85E-01 1.35E+00 5.01E-01 39639 15 1487.07 316.75 317
16065-83- | Chromium (trivalent) - - 1.8E+06 2.16E-01 2.85E-01 1.35E+00 5.01E-01 11250001 15 421875.66 89859.52 89860
7440-50-8 | Copper - - 4.3E+02 2.16E-01 2.85E-01 1.35E+00 5.01E-01 2676 15 100.98 21.51 22

na = not available
An AFt was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential furthe

degradation to groundwater quality.
AFT were calculated assuming that the depth between chemical impacts and groundwater is 15 feet and that the soil within this portion of the soil column is
comprised of 51% sand, 41% silt, and 8% clay.
Ko = soil organic carbon-water partition coefficient (L/kg)

foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X foc

H' = dimensionless Henry's law constant
O, = site-specific average water-filled porosity (by volume)

O, = site-specific average air-filled porosity (by volume)

Ot = site-specific average total porosity (by volume)
Py = dry soil bulk density (kg/L)

" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000

@ Obtained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/TOX_select?select=csf

® site-specific average values

“ Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, http://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
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Table B-9
Summary of Risk Associated with VOC Vapor Migration from Groundwater

Groundwater
Monitoring
Closest Well
Groundwater Concentration Excess Estimated
Chemical Monitoring Well Date Sampled (mg/L) Cancer Risk Hazard Index
Carbon disulfide WCC-78 Jan. 24, 2001 0.002 No Slope Factor 0.00000028
Chloroform WCC-128 Jan. 22, 2001 0.002 48 x 10! 0.000000082
1,1-DCA WCC-128 Jan. 22, 2001 0.018 1.5x10"° 0.00000051
1,1-DCE WCC-4S Jan. 24, 2001 2 29x10° 0.0023
cis-1,2-DCE WCC-118 Jan. 23, 2001 0.009 No Slope Factor 0.0000027
trans-1,2-DCE WCC-4S Jan. 24, 2001 0.015 No Slope Factor 0.0000048
Toluene WCC-78 Jan. 24, 2001 0.009 No Slope Factor 0.00000058
1,1,2-TCA WCC-78 Jan. 24, 2001 0.0013 1.8x 10! 0.00000022
TCE WCC-4S Jan. 24, 2001 1.1 31x10* 0.000050
Trichloro- WCC-58 Jan. 23, 2001 0.00052 No Slope Factor 0.00000021
fluoromethane
1,2,4-Trimethyl- WCC-5S8 Jan. 23, 2001 0.00021 No Slope Factor 0.00000050
benzene
1,3,5 Trimethyl- WCC-128 Jan. 22, 2001 0.00051 No Slope Factor 0.0000017
benzene
Total 29x10° 0.0024
Haley & Aldrich, Inc. Page 1 4/22/02

BOE-C6-0058819



Table B-10. Derivation of Estimated Maximum VOC Concentrations in Groundwater at Parcel A Using a Site-specific SSL Equation
Pore
Max. Residual Soil Water  Groundwater Conc.
Concentration Conc. (mg/L) = Pore Water
CAS No. Chemical (mg/kg) Ko foe @ Ka® H O 0,@ 0,2 P, @ (mg/L)  Conc. / AF / DAF

75-34-3 1,1-DCA 6.00E-02 5.3E+01 4.05E-04 - 2.3E-01 24E-01 2.3E-01 1.42E+00 2.6E-01 1.3E-02
107-06-2 1,2-DCA 8.70E-03 3.8E+01 4.05E-04 - 4.0E-02 24E-01 2.3E-01 142E+00 4.5E-02 2.3E-03
75-354 1,1-DCE 9.00E-01 6.5E+01 4.05E-04 - 1.1E+00 24E-01 2.3E-01 1.42E+00 2.4E+00 1.2E-01
540-59-0 1,2-DCE 6.10E-03 3.7E+01 4.05E-04 - 29E+00 24E-01 2.3E-01 1.42E+00 9.5E-03 4.7E-04
156-59-2 cis-1,2-DCE 4.30E-02 3.6E+01 4.05E-04 - 1.7E-01 24E-01 2.3E-01 1.42E+00 2.0E-01 1.0E-02
127-18-4 PCE 2.02E-01 2.7E+02 4.05E-04 - 7.5E-01 24E-01 2.3E-01 1.42E+00 5.0E-01 2.5E-02
71-55-6 1,1,1-TCA 1.50E-02 1.4E+02 4.05E-04 - 7.1E-01 24E-01 2.3E-01 1.42E+00 4.4E-02 2.2E-03
79-00-5 1,1,2-TCA 1.80E-02 7.5E+01 4.05E-04 - 3.7E-02 24E-01 2.3E-01 1.42E+00 8.7E-02 4.3E-03
79-01-6 TCE 3.30E-01 9.4E+01 4.05E-04 - 4.2E-01 2.4E-01 2.3E-01 1.42E+00 1.2E+00 6.0E-02

Koc = soil organic carbon-water partition coefficient (L/kg)

foc = Organic carbon content of soil (kg/kg)

Kq = soil-water partition coefficient (L/kg), Koc X foc

H' = dimensionless Henry's law constant
Oy = site-specific average water-filled porosity (by volume)

O, = site-specific average air-filled porosity (by volume)

Py = dry soil bulk density (kg/L)

M Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Site-specific average values
© Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, dated July 1996, http://www.epa.gov/oerrpage/superfund/resources/soil/toc. htm

Haley & Aldrich, Inc.

Page 1
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Table B-11

Summary of Risk Associated with VOC Vapor Migration from Groundwater as a Result of

Leachate Migrating into Groundwater

Estimated
Groundwater Excess
Chemical Concentration (mg/I.) Cancer Risk Estimated Hazard Index
1,1-DCA 0.013 11x10™" 0.00000023
1,2-DCA 0.0023 54x 10" 0.000000019
1,1-DCE 0.120 1.7x 107 0.00014
cis-1,2-DCE 0.010 No Slope Factor 0.0000030
PCE 0.025 24 x 107 0.000032
1,1,1-TCA 0.0022 No Slope Factor 0.00000010
1,1,2-TCA 0.0043 59x 10 0.00000073
TCE 0.060 1.7 x 107 0.0000027
Total 1.8 x 107 0.00018
Haley & Aldrich, Inc. Page 1 4/22/02
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Table B-12. Summary of Cumulative Risks

Onsite Construction
Worker (Highest of
AOPC 1 and AOPC 2)

Onsite
Commercial/Industrial
Worker (Highest of AOPC
1 and AOPC 2)

Onsite DTSC
Commercial/Industrial
Worker (Highest of
AOPC 1 and AOPC 2)

Hazard Index

Previously Estimated 0.051 0.000064 0.005

Vapor Migration from Groundwater NA 0.0024 0.0024
Vapor Migration from Deep Soil

Leachate and Subsequent

Volatilization from Groundwater NA 0.00018 0.00018
Total 0.051 0.0026 0.0072
Excess Cancer Risk

Previously Estimated 1.4E-06 1.7E-10 4 4E-06
Vapor Migration from Groundwater NA 2.9E-06 2.9E-06
Vapor Migration from Deep Soil

Leachate and Subsequent

Volatilization from Groundwater NA 1.8E-07 1.8E-07
Total 1.4E-06 3.1E-06 7.5E-06

NA = Not applicable

AOPC = Area of Potential Concern (Two areas of potential concern were identified for Parcel A in the post-

demolition risk assessment.)

Haley & Aldrich, Inc.

Page 1

4/22/2002
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Appendix C
Vapor Migration Model Results
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SUMMARY OF VAPOR MIGRATION RESULTS - COMMERCIAL/LIGHT INDUSTRIAL SCENARIO

BRC Former C-6 Facility, Los Angeles, California

Groundwater
Maximum
Concentration in

CAS No. Chemical Groundwater (ug/L) Cancer Risk Hazard Index
75-15-0 Carbon disulfide 2 No Slope Factor 0.00000028
71-55-6 Chloroform 2 4 8E-11 0.000000082
75-34-3 1,1-Dichloroethane (1,1-DCA) 18 1.5E-10 0.00000051
75-34-3 1,1-Dichloroethylene (1,1-DCE) 2,000 2.9E-06 0.0023
156-59-2 cis-1,2-Dichloroethylene (cis 1,2-DCE) 9 No Slope Factor 0.0000027
156-60-5 trans-1,2-dichloroethene 15 No Slope Factor 0.0000048
108-88-3 Toluene 9 No Slope Factor 0.00000058
79-00-5 1,1,2-Trichloroethane 1.3 1.8E-11 0.00000022
79-01-6 Trichloroethlyene (TCE) 1,100 3.1E-08 0.000050
75-69-4 Trichlorofluoromethane 0.52 No Slope Factor 0.00000021
95-63-6 1,2,4 - Trimethylbenzene 0.21 No Slope Factor 0.00000050
108-67-8 1,3,5-Trimethylbenzene 0.51 No Slope Factor 0.0000017

Total 2.9E-06 0.0024

BOE-C6-0058824



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 1-2

. .. .............. RISk Calculatlons R ) S . L ) -+ Version: November 1999

" Variable Deseriptions- .U U o Units

CALCULATION OF SOIL GAS CONCENTRATION .- coe e .
- A: SOURCE - Free Product:‘Soubmﬁmgfkg LTI R S
- . Molefraction _ _ _NI.F"_': = : 0.00E+00 :d'|'r'nens|on|ess N R
" Molecular weight S MW= 7.80E+04 mg/mole: N o S
©Vapor préssure oo yp o s A79E-01 atm L
- Universal gas constant -~~~ 0~ 0 R = 820E-05 atmim3/mole- K ' R
Temperature S T = 293E402 K S
~Calelilated soil gas concentration Cey(fp) ~ = 0.00E+00 mg/ms'_ T '

© B. SOURCE - Groundwater e T _ L

‘Water contamination level - Gy = 2.00E400 gl -
Heriry's Law Constant - S UH = 1.20E¥00 dimensionless
. Calculated soil gas concentration . Cy(gw) = 2.40E+00 mg/m3
*C.'SOURCE - Soil < 100 mg/kyg - B TR S
- Soil contamination level G = DR mglkg:
" Henry's Law Constant =~ . UH = 1.20E+00 dimensionless
- Bulk-density (dryy - py = 1.50E#00 gmice

. Airfilled porosity S8y =0 2. 84E-01 dimensionless
- Water-filled porosity - : DRI " R : 1.50E-01. dimensicnless
" Weight fraction of organic carbon =~ % = 400E-03 dimensicnless -
‘Organiic carbon partition coefficient - Kee . = 4.60E+01 ¢m3/gm SR o
. Soilwater distribution coef. S Ky = 184E01 cm3igm

- Calculated soil gas concentration . Cegls) = (0.00E+00 mg/m3 .. o
- D.SOURCE - Measured SoilGas .~ -~ T o -----
-Meas’ured soil gas coticentration’ '_ 'ng'(m)' '=_- B ﬁmg/m3 (ug/l)

lF SIVE RAN POR PWARD IN UNSA ATED ZON
Total porosity

- - Airfilled porosity

=  434E-01 dimensionless.

= 2.84E-01 dimensionless

- Diffusion coefficiant in air .. Da = 1.00E:01 cim2jsec

* Effective diffusion coéfficient ' = 8.03E-03 cii2/séc

- Depth of contamination  or Csg X Sz 49BEHO WMo e
-Calculated Flux L Fe- = '350E-04 mg/m2-hour

| & D
&
i

1

~m
]
1
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculatlons _

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
- Indoor air component - _ i = 1.73E-06 mg/m3
' B.OUTDOOR AIR COMPONENT =~ - I e T
- Downwind contamination Iength e ' B ' m.o
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONCENTFEATION

,_
I .
3

c
I¥

g
1]

= 0.00E+00 mg/m3
= 1.73E-06 mgim3 .

,Oé’ 3

EXPOSUHE SCENAFHO _ e
.. Body weight L L o T BW. L=
Inhalation rate: T IR =

7.00E+01 kg R
2.00E+0‘1'm3/day
| 2.B0E+01 yrs .-

Exposure duration . '_ _ A ‘ED ': o=l
‘Hours perday . - o el

Exposuretime o e -
Days per week '

Weeks peryear.
- Exposure frequency
- Averaging Time: {carc. r|sk)
: Averagmg Time (non -carc. r|sk)

- conversion-

conversion
conversion.

AT o=

AT =

e =

e - =

. . -8.00E+00 'hr/day
CET =

3.33E-01 ‘hr/24 hours -
2.50E+00 days/week
5.00E+01 weeks/yr .
1.25E+02 days/yr -

2.56E+04 days
_ 9.13E+03 days

" 2.01E-08 mg/kg-day

- Chemical Intake (non-carc. rlsk)' _ 5.64E-08 mg/kg-day - R
~ NON-CARCINOGENIC RISK (ChronicRisk) =~~~
. Chemical Intake (hon-carc. r|sk) o MThe =1 5.64E-08 mylkg-day
: _.'.'...Reference dose. RRE - = 2.00E-01 mg/kg-day - -
~ Hazard Index o HL = 2 82E0T el

CARCINOG ENIC. H!SK

Chemical Intake {carc: r|sk)

- Slope factor (potency)
Cancer Rlsk B

. Risk

e
I

It

" 2.01E-08 mglkg-day -

0.00E+00 1/(tglkg-day)
- No Slope Factor = .-

BOE-C6-0058826



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name BRC Former Boeing 'C-6 Fadility, Los Angeles, California
Chemical: Chlbr‘ofc')"rm .............. S
" Variable Descriptions Units

CALCULATION OF SOIL GAS CONCENTRATION

" A SOURCE - Free ProductiSonl:stmg/kg _ - S
- Mole fraction ... . CMF = 'OOOE+OO 'd'l'r'nensmnless .
 Molecularweight = MW= 1.20E+05 mg/mole-
- Vapor pressure VP o= 259E-01 atm
- Universal gas constant - R = - .820E-05 atm-m3/mole- K
Temperature : _ T - = 2093E+02 K
.- Caleulated soil gas concentratlon : - Cey(fp) -~ = 0.00E+00 'mg/ms' .
' B.SOURCE - Groundwater SN SR S
. Water conitarriination level Gy = 2.00E+00 ugll _
Heriry's Law Constant .~ U H = 1.50E-01 dimerisionless .
. Calculated soil gas concentration . Cg(gW) = '3.00E-01 mg/m3
' C.'SOURGE - Soil < 100 mg/kg - B TR STIURT e
- Soil contamination level G - = “mglkg
- Henry's Law Cohstant -~ “H = .1.50E-01 diménsionless
- Bulk dehsity (dry) TPy = 1.50E+00 gmicc
. Air-filled porosity I = 2.84E-01 diménsionless
- Water-filled porosity - _ By =. 1.50E-071 dimensionless
. Weight fraction of organic carbon g = 4.00E-03 dimensionless
"Ofganic carbon partition coefficient .. Kag| = 5.30E+01 ¢m3igm
*Soiliwater-distribution coef. c Ky o= 242E01 cm3fgm
"+ Caleulated soil gas concentration Cogfs) = 0.00E+00 mg/ms
" D. SOURCE - Measured $oil Gas . _ RN
.Meas',ured"sbil gas coticentration ' s,g(m) SR _mg/m3 (ug/l)

UNSAT RATED QNE

IF SIVE RANS POR PWARDI

dimensionless

. Total porosity g = 434E- =01
- - Airfilled porosity 8, = ‘2:B4E:01 dimensionless .
- 'Diffusion coefficient in air Da =" 1.00E:01 cm2/sec
- Effective diffusion coefficient Ds =" 8.03E-03 crh2/sec
* Depth of contamination - or Csg X = 198E+G1T.m |
‘Calculated Flux - oo CFy = 4.38E-05 mg/m2-hour

‘Version: November 1999 :

BOE-C6-0058827



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2

. .. .............. RISk Calculatlons R ) S . L ) - Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION INBUILDING

A'NDGOHA'RCOMP@NENT RN RPN ....................... .

“Floor area of building - ' CUUAT = 9BBER2 m2 e
- % of floor area that flux occurs e - 1.00E+00 dimensionless ' o
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless _ o _
“Flux area within building ' Af = 9.68E+00 m2 T RIS L
Interior Height of building . CRe = ZA44E+00 m Ll Ll
Volume:of building =~ LV = 236E403 M3 S
Exchange rate of -air R CE = 8.30E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . Q =" 1.96E+03 m3/hr
" Indoor-air component - - : G = 0 246E-07 mg/m3 R RETEO
' B.OUTDOOR AIR COMPONENT RN BT S Y
- Downwind contamination Iength e ' B B
" Wind speed R S PRI - 0.00E+00- m/hr - IR
- Height of building operiings : o . = C000E+QO Mmoo S
~{or height of breathing zone) S T T e T
-~ Outdoorair component e : =" 0.00E£00 mg/m3
. C TOTAL INDOOR-AIR CONCENTFEAT!ON =0 2.16E-07 mg/m3 -

~ 0.00E+00 m - - S S

c -
!

g
1

EXPOSURESGENARIO Lo e . R RN e
. Body 'weight L R CUBW o= _-7 OOE+O1 kg .o
Inhalation rate: S VIR = 2.00E+01 m3/day
Exposure duration . ED o= 2.50E+01 yrs - .
‘Hours perday. S cohversion - 8.00E+00. hivday _
Exposure fime L ET = '3.33E-01 hr/24 hours .
Days perweek. . < conversion | 2.50E+00 daysiweek
Weeks peryear. o L . conversion . 5.00E+071 weekslyr
Exposure frequency - - EF- .. = 1.25E+02 days/yr.
-~ ‘Averaging Time (carc. risk) . - .~ AT .= 258E+04 days -
- Averaging Time ('non-c'arc.- risk) AT = 943E+03 days.

- 3_"Ch'e'r'n|cal Intake (carc fisky e = 25{E-00' mg/kg-day -
. Chemical Intake (non-carc. risk} .-~ ITac = 7.05E-09 mg/kg-day -

:GN“CAnélNoGENlC'HISK (ChronicRisk)
.. Chemical Intake (non-carc. r|sk) AThe - = - 7.05E-09 .'mg/kg—déy .' . _ ERCERI
- ... Reference dose' . RTTR ~URD = BB0E-02 mglkg-day e

e Hazardlndex TR CHL 7= 89E08

CARCINOGENIC RISK | BN R
Chemical Intake (carc: r|sk) R oMM = 2.51E-09 mg/kg-day

__Slopefactor_(potenc_y).. SF-. = 1.90E-02 1/(mg/kgday)
- Cancer Risk S RiskU ._:-'477E11

BOE-CG-0058828



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 8 Facmty, Los Angeles Cahforma ...............
Chemical: 1,1 chhloroethane (1 1= DCA) '''''''''''''' S
Variable Descriptions . Units

CALCULATION OF SOIL GAS GONGENTRATION = 0
" A SOURCE - Free ProductiSoubwﬁmg/kg

- Mole fractioh _ MF”_ . = X OOOE+OO 'd'l'r'nensmnless .
" Molecularweight - MW = - 9.90E+04 mg/mole
- Vapor pressure - VP = "3.08E-01- atm
- Universal gas constant R R = 8.20E-05 atm-m3/mole- K
Temperature : R ST = CRO3EH0Z K e
- Calculated soil gas concentratlon ' Csy(fp) . - = 0.00E+00 mg/ms'_ .

. B.SOURCE - Groundwater

‘Water coritamination level U2 180401 Ugh - _
Heriry's Law Constant : CH = 2.30E-01 dimensionless
- Calculated soil gas concentration - . Cg(gw) - = " 4.14E+00 mg/m3
" C.'SOURCE - Soil <100 mg/kg e e
" Soil-contamination level .. Ce = mg/kg:
" Heriry's Law Cohstant = - H o = 2.30E-01 diménsionless
- Bulk density (dry) - P - = 1.50E+00 gmice
. Airfilled porosity .. 8, = 2.84E-01 dimensionless
- Water-filled por'o's'ity”' By = 1.50E-01 “dimensicnless
o - Weight fraction of organic carbon e = . 4.00E-03 dimensionless e
“Organic carbon partition coefficient Ko = 530E+01. cmisfgim
' Soiliwater distribution coef. : K= 242E01 em3igm
"+ Caleulated soil gas concentration ng(s) = 0.00E+00 '_mg/ms
- D. SOURCE - Measured Soil Gas' S e el
.I\neas",ured"sbil gas cohcentiation ) _' 'C;.g(m) = e mglm3 (ug/l)

-dimensionless .

. Total por05|ty g = 4 34E =01
- - Airfilled porosity 8, = 2B4E:01 dimensionless - .
- Diffusioh coefficient inair Dal = TAQE-02 cmi2fsec
 Effeétive diffusion coefficient D = 'B.YAE-03 cri2fséc
* Depth of contamination - or Csg X = 1.98E+01 PR |
‘Calculated Flux DR = 4.47E-04 mg/m2-hour

‘Version: November 1999 :
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2

. .. .............. RISk Calculatlons R ) S . L ) - Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION INBUILDING

A'NDGOHA'RCOMP@NENT RN RPN ....................... .

“Floor area of building - ' CUUAT = 9BBER2 m2 e B
- % of floor area that flux occurs e - 1.00E+00 dimensionless ' o
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless _ o _
“Flux area within building ' Af = 9.68E+00 m2 T RIS L
Interior Height of building . CRe = ZA44E+00 m Ll Ll
Volume:of building =~ LV = 236E403 M3 S
Exchange rate of -air R CE = 8.30E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . Q =" 1.96E+03 m3/hr
" Indoor-air component - - : G = 0 221E-06 mg/m3 R RETEO
" B.OUTDOOR AIR COMPONENT - R s R P R AT
- Downwind contamination Iength Lo L . ' e
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
- Outdoor air component

. C TOTAL INDOOR:AIR CONCENTFEAT!ON

c -
non
3 3
—
=
3

=y
I
3

= 0.00E+00 mg/m3
= 221E06 mgim3 -

99

EXPOSURE SCENARIO BT o
. Body weight e UUBW o= 7.00E+0T kg o
Inhalation rate: S IR = 2.00E+01 m3/day
Exposure duration U ED L = 2.B0E+01 yrs _
‘Hours perday. CoL e eonversion . 8.00E+00 hr/day:
Exposure fime o ET 0= 3.33E-01 hr/24 hours
Days perweek =~ S conversion - 2.50E+00 daysiweek
Weeks-peryear. . .- conversion . 5.00E+01 weeks/yr
Exposure frequency .. ..o EF- .= 1.25E+02 days/yr
" '‘Averaging Time (carc. tisk) . AT - = 256E+04 days
- Averaging Time ('non-carc.- r‘i‘sk).-- o AT = 9.13E+03 days

" Ghemical intake (carc. risk). RN | PR 3.'2.57E-os"mg/kg “day
- Chemical Intake (non-carc. rlsk) T = _ 7.20E-08 ‘mg/kg-day

'ON"CARCINOGENIC'RISK (Chronic Risk) o s
.. Chemical Intake: (hon-carc. r|sk) o Tae = 7.20E-08 mglkg- déy _ =
. ‘Reference dose - _ RD - .= . 140E-01 mg/kg- day
- HazardIndex . .. - . CUHE = BIdEAOT

CAHCINOGENIGRSK o

Chemical Intake {carc. r|sk) oMM = 2 57E-08 'mg'/k.g day _
- Slope factor (potency) LUSF L= B70E-03 1/(mg/kg day)

(CancerRisk. . Rsk = 146E10

BOE-C6-0058830



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 1-2

. .. .............. RISk Calculatlons R ) S . L ) -+ Version: November 1999

CALCULATION OF SOIL GAS CONCENTRATION Sl o .
" A SQOURCE - Free ProductiSonbmﬁmg/kg L . TR R
- Mole fraction .- - . MF =" 0.00E+00 ﬁd'l'r'nensmnless 5 R
" Molecular weight . : R __-MW = 970E+04 mgfmole. o
- Vapor préssure 0o LoWP = 7.78E-01- atm i
- Universal gas constant o R = BODES05 atmsm3mole- K : R
Temperature S ST = 2.93E+02 K SRR o o
* Calculated soil gas concentration - Cglfp) = 0.00E+00 mg/ms'_ T '

) B. SOURCE Groundwater ____________ P : . . .

‘Water contamination level SHNERRE c AR :'2 00E+03.Ug/l - -
Heriry's Law Constant -~ S H L2 140E+00 dimensionless
- Calculated soil gas concentration  Ce(gw) = 2.20E+03 mg/m3
. C.'SOURCE - Soil < 100 my/kyg - S R
- Soil contamination level R o . = omglkg
- Henry's Law Constant PN H : = 110E+00 diménsionless
- Bulk density (dry) P = U1B0E*00.gmice
- Airfilled porosity RN 8y .= 284E-01 dimensionless

- Water-illed porosity T B = 1.50E:01 dimensionless
- Weight fraction of organic carbon . i .= “4.00E-03 dimensionless

“Organic carbon partition coefficient o K _. . = B.50E+01 ¢m3/gm
" Soiliwater distribution coef. U Kg o = 2.60E-01 cm3/gm

-~ Calculated soil gas concentration - - "ng(S)' = 0.00E+00 mg/m3 SR
- D.SOURCE - Measufed Soil Gas -~ - L - o -----
-Meas’ured soil gas coricent'ration G Sg(m) = j - _mg/m3 (ug/l)

. Total por05|ty 8 = 4.34E:01 dimensionless
- Airfilled porosity 8, =. 2.84E-01 dimensionless

- Diffusioh coefficient inair L De =" 9.00E-02 Em2/sec _

- Effective diffusion coefficient oo Ds Z77.22E-03 cmi2féec

- Depth of contamination - or Csg X = 1.98E+01 m RRATRIEANE
-Calculated Flux S O Fx = ' 289E-01 mg/m2-hour -

" BOE-C6-0058831



_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
" Indoorair component - - _ i -2 143E-03 mg/m3
- B.OUTDOOR AIR COMPONENT - e e e
- Downwind contamination Iength Lo ' - AR
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONCENTFEAT!ON

,_
-
3

c
I

>
I
3

- 0.00E+00 mg/m3
= 1.43E-03 mg/m3.

.b'é’;::_

EXPOSUHE SCENARIO _ o L
. Body 'weight L L o UBW. =
Inhalation rate: T SR s

7.00E+01 ky
2.00E+01 m3/day
2.50E+01 yrs -

- Chemical Intake (non carc. rlsk) S

Exposure duration . . oo UED =
‘Hours per'day o

Exposuretime
Days per wéek.

Weeks peryear. .
- Exposure frequericy .-
- Averaging Time:{carc. risk)
: Averaging Time ('non-carc.- risk)

:GN“CAnélNoGENlC'HISK Chronic Risk)' |
- ITnc.:'. Sl=

.. Chemical Intake (non-carc. r|sk)
‘Reference dose :

_ Hazardlndex LT

CARCINOG ENIC. H!SK

Chemical Intake (carc: r|sk)

- Slope factor (potency)
Cancer Rlsk '

conversion”
_-conversion’
~conversion.. -

EF .. =

AT =

B | FRE

TH =

" 8.00E+00 hr/day’
-3.33E-01
2.50E+00 daysiweek .
- 5.00E+01 weeksfyr
1.25E+02 daysfyr
" 2.B6E+04 days -

hr/24 hours

9.13E+03 days -

1.66E-05 mg/kg-day _
4.65E-05 mg/kg-day = RS

4.65E-05 mglkg-day
2.00E-02 rhg/kg-day
2.33E-03 -

- 1.66E-05 mg/kg-day

1.75E-01 1/(mg/kg day)
2 90E-06

" 'BOE-C6-0058832



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 6 Facmty, L'os Angeles Cahforma ...............
Chemical: cis- ‘I - D|chloroethylene (C|s 1,2: DCE) '''''''''''''' T
T Varia’ble-’Desérlptlons . Units

CALCULATION OF SOIL GAS CONCENTRATION . 0
" A SOURCE - Free ProductiSonl:ameg/kg

d|men5|0nless N

.. Mole fraction MF . = 'O 00E+00 dif
* Molecularweight -~ MW= 9.70E+04 mgimole
- Vapor préssure ... -, L VP = 2:40E-04 atm
- Universal gas constant SR =, '8.20E-05 - atm-m3/mole- K
Temperature ' S T = DO3E+0Z K o
. - Calculated soil gas concentratlon _ Cuylfp) = ._'0.0'0E+00.'mg/m3' -
' B.SOURCE - Groundwater | S :
- Water contamiination level B o ) S6E+00 ugh _
Heriry's Law Constant o H . £ 170E:01 dimersionless
-_-“Calculated soil gas concentration - Cy(gw) = 1.53E+00 mg/im3
. C.'SOURCE - Soil < 100 my/kyg - e : S
- Soil contamination level Gy = mglkg
- Herity's Law Constant H ‘= 1.70E-01 diménsionless
- Bulk density (dry) - P = {50E+00 gmice
- Airfilled porosity -0, = 2.84E-01" dimensionless
- Water-filled porosity B = 1.,50E-01 dimensionless
- Weight fraction of organic carbon e = 4.00E-03 dimensionless
‘Orgariic carbon partition coefficient -~ Ko = 3.60E+01 ¢m3/gm
- Soiliwater distribution coef. _ K = 1.44E-01. cm3/gm
"+ Caleulated soil gas concentration “CeylS). = 0.00E+00 mg/ms
" D. SOURCE - Measured Soil Gas TR _ e
-Meas’.ured"sbil gas coricent'ratio’n ' -'-sg'(m) 3_ = .'mg/m3 (ug/l)

MMW S
. Total porosity 8 = -4.34E'—01 _d|mé'n"s'|0nless :
3 - Airfilled porosity 05 =+ 2.84E-01. dimensionless -
- - Diffusioh coefficient in air Da = 740E:02 cm2fsec
 Effeétive diffusion coefficient D = 'B.9AE-03 cri2/séc
- Depth of contamination  or Csg X = 198E+01T m .
‘Calculated Flux - oo DR = 1.65E-04 mig/m2-hour

‘Version: November 1999 :
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION IN BUILDING

~A.INDOOR AIR COMPONENT

‘Ihhalation rate:

Exposure duration

Days per wéek.

Weeks peryear.
- Exposure frequency
- Averaging Time: {carc. r|sk)
: Averagmg Time (non -carc. r|sk)

NbN"CARéINOG ENIC RISK (Chronic Risk) -

.. Chemical Intake (non-carc. r|sk)
‘Reference dose :

Cancer Risk:

" Risk

R .=

conversion: -

‘conversion .

- EF- L=

AT =

9.68E+02 m2 .

2.00E+01 m3/day -
2.B0E+01 yrs -

Hoursperday .. . conversion - 8.00E+00 hriday-
Exposure time o BT = 3.33E-01 hii24 hours

2.50E+00 daysiweek
5.00E+01 ‘weeks/yr
1.25E+02 daysiyr -
2.56E+04 days -

9.13E+03 days =

- Chémical Intake (carc rlsk) 1T, = 9.48E-09 mg/kg-day |
- Chemical Intake (non-carc. risk) IThne = -2,66E-08 mg/kg-day

- 2.66E-08 mg/kg day

-1.00E-02 mg/kg- day

- Hazard Index .. - HI = 2.66E- 06
| CARCINOGENIC RISK Tl -~
. Chemical Intake {carc. risk). - IT‘;._ = 948E 09 mg/kg day
- Slope factor (potency)- “SF - =- 0.00E+00 1/(mg/kg-day)

No Slope Factor ..

_Floor-area of building - A= . K RIS DU PORPPPSPPSTRPON
- % of floor area that flux occurs e . 1.00E+00 dimensionless
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless ~
“Flux area within' building ' Af = 9.68E+00 m2 s
Interior Height of building . Ri = ZA44E+00 m
Volume:of building = . SV = 2.36E+03 m3 S
Exchange rate of -air B = - 830E-01 .e‘Xchan’ge’s/hf
* Ventilation rate L Qs =" 1.96E+03 m3/hr
" Indoor-air component - LG = " 8.15E-07 mg/m3
B. OUTDOOR AIR COMPONENT - S ; Tt SRR OO
- Downwind contamination Iength _______ L = Mo
" Wind speed e AP PO = m/hr
- Height of buildifg cpenings : ko = SO e
~{or height of breathing zone) S RO Lo S
. Outdoor-air component : Gy = 0.00E+00- mg/m3
: C TOTAL INDOOR-AIR CONCENTRAT!ON G = '8.15E-07 mg/m3 -
EXPOSURE SCENARIO L -
. Body 'weight L _ BW . = -7.60E+‘0'1' kg -

BOE-C6-0058834



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

PrOject Name: BRC Formmer Boelng C 6 FaC|I|ty, Los Angeles Cahfornla ---------------
Chemical: trans 1,2- chhloroethylene (trans 1,2- DCE) '''''''''''''' - T
Varlable-'Descrlptlons """"""" Units
CALCULATION OF SOIL GAS CONCENTRATION: .~~~
" A SOURCE - Free ProductiSonl:ameg/kg e
... Mole fraction - MF .= 0.00E+00 dimersionless -
. Molecular weight - MW = 970E+04 mgimole.
- Vapor préssure - VP = 7.61E-02 atm
- Universal gas constant RO = 820E-05 atm-m3/mole- K
Temperature : N N = 208E+02 K e
. Caleulated soil gas concentratlon' U Celfp) = 0.00E+00 'mg/ms' N
" B.'SOURCE - Groundwater S AT -'
U Watet contamination level G = 1.50E+01 ug/l - |
Heriry's Law Constant .~ : CH = 3180E-01 dimensionless -
- Calculated soil gas concentratlon'-_ Ceylgw) = 5.70E+00 mgim3
_-c..souncn&, Soil <100 my/kg - S e
. Soil contamination level Gy : . = mg/kg
- Herity's Law Constant - “H = '.380E'0'1 dimensionless
. Bulk density (dry) - Uy = 4.50E+00 gmice
- Airfilled porosity ey = 2B4E-01 dimensionless
- Water-filled porosity _ O = -1.50E-01" _dimensionless"-":-
- Weight fraction of organic-carbon - e = 400E-03 dimensionless
“Orgariic carbon partition coefficient Koc = . 3.80E+01 ¢m3/gm
" Soilfwater distribution coef: ' ': Ki = 1.52E-01 ¢m3/gm
" Calculated soil gas concentration . Ce(S) = . 0.00E+00 :mg/ms
- D.SOURCE - Measured Soil Gas L S e
-Meas’.ured' soil gas cohcentiation ng(m) = o 'mgfm3 (ug/l)

IF SIVE BAN: POR PWARDI UNSA ATED ZONE -----------
. Total porosity 8 =  4.34E-01 dimensionless
- - Airfilled porosity 8, = '2:B4E:01 dimensionless
- Diffusioh coefficient inair Dy =" "7A0E02 cin2isec
 Effeétive diffusion coefficient D = 5.70E-03 cri2/sec
* Depth of contamination - or Csg X = 198E+G1T m - |
‘Calculated Flux -~ CFy =" 5.90E-04 mg/m2-hour

‘Version: November 1999 :
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
- Indoor-air component. - - _ i o= 0 2.91E-06 mg/m3
- B. QUTDOOR AIR COMPONENT e e
- Downwind contamination Iength e ' B m.o
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONGENTRAT!ON

c
non
3

=
1

= 0.00E+00 mg/im3
= 291E-06 mg/m3

99

EXPOSURE SCENAFHO _ o RN

. Body weight e L TBW e
Inhalation rate: S o U
Exposure duration o ED =

7.00E+01 kg
" 2.00E+01 m3/day .
2.50E+01. yrs -

_ Hazardlndex

CAF{CINOG ENIC RIS&

‘Hours per day _ S SR

Exposure time -
Days per wéek.

Weeks peryear.
- Exposure frequency _
- Averaging Time:{carc. tisk) -
: Averaging Time ('non-carc.- r‘isk)

- Chemical Intake (non carc. rlsk) '

:GN“CAnélNoGENlc'RlsK'(Chroni'ciﬂisk)*; S
R+ A

.. Chemical Intake (non-carc. r|sk)
‘Reference dose

Chemical Intake (carc. r|sk)

- Slope factor (potency)..
Cancer Rlsk o

- SF.

- conversion
ET =

‘coniversion -
©conversion. .

AT =

.IT.c. ) =

CMThe o=

=
1l

It

" Risk

3.33E-01

8.00E+00 hr/day- . _
~hr/24 hours
2.50E+00 daysiweek -

5.00E+01 ‘weeks/yr ..
-1.25E+02 days/yr
" 2.56E+04 days -

9.13E+03 days -

‘3.30E-08 mg/kg-day
‘951E-08 mg/kg-day

'9.51E-08 mg/kg- day"
2.00E-02 mg/kg- day

- 4.75E-06 -

| “3.39E-08 mg/kg-day

0.00E+00 1/(mg/kg-day): - ..
No Slope Factor

BOE-C6-0058836



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

PrOject Name BRC Former Boeing 'C-6 Fadility, Los Angeles, California
Chemlcal ..... Toluene .............. T
" variable Descriptions Units

CALCULATION OF SOIL GAS CONCENTRATION .~

" A SOURCE - Free ProductiSonl:ameg/kg _ el L ARTTIR
- Molefraction ... CMF = - 0.00E+00 ﬁd'l'r'nensmnless .
 Molecular weight -~ ‘MW= 9.20E+04 mgimole.
- Vapor pressure _ VP = UB74E-02 atmi
- Universal gas constant R = '8.20E-05 atm-m3/mole- K
Temperature ' - ST = D93E+02 K
. - Caleulated soil gas concentratlon o Cyifp) = 0.0’0E+00.'mg/m3' .
" B.SOURCE - Groundwater ' TS N e :
U Water contamination Ievel ------------ Gy = 9.00E+00 _'ugﬂ_ ' _
Henrys Law Constarnt o “Heo = U 2070E-01 . dimensionless o
- Calculated soil gas concentration” Ceg(gw) . = 2.43E+00 mg/m3
. C.SOURCE - 50il <100 mg/kg - R e
. Soil contamination level G = mg/kg
" Henity's Law Constant - “H - = 2.70E-01 diménsionless
- Bulk density @y Py = 1.50E+00 gmi/ce
- Airfilled porosity U 8y = | 2.84E-01 diménsionless
- Water-filled porosity - B = - 1.50E-01 dimensionless
- Weight fraction of organic-carbon N =""4.00E-03 dimensionless -
“Organic carbon partitioh coefficient - - Kag £ 1.40E+02 em3igm
" Soilfwater distribution coef: Ky = '5.60E-01 ctm3/gm . .

“Calculated soil gas concentration
. SOURCE - Measured Soil Gas
‘Measured s0il gas cohcentration

Cyls) - = 0.00E+00 mg/m3

'ng'(:h'1):_ - 'ngmi'sl'.(ugfll)

. Total por05|ty 8. = 4.34E-01 dimensionless .
- - Airfilled porosity 8, = 2B4E-01 dimensionless - .
- - Diffusioh coefficient in air Da = 8.70E-02 cmi2/sec
" Effective diffusion coefficient D = 6.98E-03 cri2fsec
* Depth of contamination - or Csg X = C198E+GT Mo |
‘Calculated Flux - oo DR = ' 3.08E-04 myg/m2-hour

‘Version: November 1999 :
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculatlons _

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
- Indoor air component - _ i = '1.52E-06 mg/m3
- B. QUTDOOR AIR COMPONENT e e
- Downwind contamination Iength Lo ' - o m
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONCENTFEATION

,_
I .
3

c
I¥

-
11
3

£ 0.00E+00 mg/m3
= 1.52E-06 mg/m3 -

,Oé’ 3

EXPDSURE SCENAFHO _ o R
.. Body weight L L S BW o =.
Inhalation rate: T CUIR =

7.00E+01 kg e
| 2.00E+01 m3/day
2.50E+01 yrs

‘Hours per day

- Chemical Intake (non carc. rlsk) S

_ Hazard Index .

Exposure duration _ S ED =

Exposuretime
Days per wéek.

Weeks peryear. .
- Exposure frequericy .-
- Averaging Time:{carc. risk)
: Averaging Time ('non-carc.- risk)

:GN“CAnélNoGENlC'HISK Chronic Risk)
- |Tﬁc ClE

_ = B5TE-02 mglkg-day
HELoo = '

.. Chemical Intake (non-carc. r|sk)
‘Reference dose :

CARCINOGENIC H!S BRI

Chemical Intake (carc r|sk)

- Slope factor (potency)
Cancer Rlsk

conversion

. “conversion
- conversion -
o EF =
VAT =
CUAT =

- _.'ITc"_'. s
MM =

w5
D@ 3
o
won M

‘3.33E-01 _ _
2.50E+00 daysiweek -
- 5.00E+01 weeks/yr

8.00E+0Q0 hr/day o
hri24 hours

1.25E+02 daysiyr -

2.56E+04 days
9.93E+03 days.

1.77E-08 mg/ikg-day =

4.97E-08 mgikg-day .

4.97E-08 mglkg-day

:5.79E-07

1.77E-08 mgfkg-day

- 0.00E+00 1/(mg/kg-day)

No Slope Factor
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 8 Facmty, Los Angeles Cahforma ...............
Chemical: 1,1,2 TCA '''''''''''''' e
Varlable-'Descrlptlons Units

CALCULATION OF SOIL GAS GONCENTRATION

" A SOURCE - Free ProductiSonbwﬁmg/kg _ el L ARTTIR
- . Molefraction ... CMF = - 0.00E+00 ﬁd'l'r'nensmnless .
~ Molecular- we|ght ‘MW= 1.30E+05 mgimole.
- Vapor préssure - VP o= BU0E-02 - atm
- Universal gas constant R = '8.20E-05 atm-m3/mole- K
Temperature ' : . _ T - = 293E+02 K
.- Caleulated soil gas concentratlon' B Ceylfp) = 0.0’0E+00.'mg/m3' .
~B.'SOURCE - Groundwater R -'
o Water contarriination level < Cu = 1.30E400 Ugll _
Henrys Law Constant . -~ U HL 2 U370EN02 “dimensionless .. o
- Calculated soil gas cohcentration - | Cylgw) = 481E-02 mg/m3
€. SOURCE - Soil < 100 mgkg . B o e
" Soil contamination level G = mg/kg:
" Hetity's Law Constanit “Ho = 3.70E:02 dimensionless
- Bulk density (dry). Py = 1.50E+00 gr/ce
- Airdilled porosity . By = 2.84E-01 dimensionless
- Water-filled poros[t&;m _ Oy = 1.50E-01 dimensicnless -
- Weight fraction of organic: carbon N e = '4.00E-03° dimensionless -
“Organic carbon partition coefficient Kae = 7.B0E+01 em3/gm
* Soiliwater distribution coef: ' Ky = “3100E-01. cm3fgm
"+ Calculated soil gas concentration - Ce(s) = 0.00E+00 mg/m3 .
D S : : o

. SOURCE - Measured Soil Gas ~ -
: MeaSured soil gas concentration

:'Cs-g'(m') - - méfméz (u,e,;.')

lF SIVE RAN POR
Total porosity

PWARD IN. UNSA ATED ON S _ _ .
434E-01 “dimensionless -

; Airdilled porosity 8, = '2:84E.01 dimensionless -
- Diffusioh coefficient in air Dy = 7.80E-02 cm2/sec
 Effective diffusion coefficient De = 6.26E-03 cri2fsec
- Depth of contamination  or Csg X = 1.98E+01 W :
‘Calculated Flux e CFe = 547E-06 mg/m2 hour R

‘Version: November 1999 :
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
" Indoorair component - - _ i =2 2.70E-08- mg/m3
- B. QUTDOOR AIR COMPONENT I
- Downwind contamination Iength e ' B SIS '
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONCENTFEAT!ON

-
1
3

c
n

>
1
3

= 0.00E+00 mg/m3
= - 2.70E-08

99

EXPOSURE SCENARIO
.. Body weight L _
‘Ihhalation rate: B

7.00E+01 kg .
" 2.00E+01 m3/day
2.50E+01 -yrs -

S Bw e
_______ SR

CARCINOG ENIC. H!SK

Exposure duraticr = . '_ _ o 'ED o=
‘Hours per day, '

Exposure time ~ ~ e
Days per wéek.

Weeks peryear.
- Exposure frequency
- Averaging Time: {carc. r|sk)
: Averagmg Time (non -carc. r|sk)

- Chemical Intake (non-carc. rlsk)'

:ON"CAni:'lNoG!ENlC'mSK'{Chronic:ﬁiski B,
_ AT =

.. Chemical Intake (non-carc. r|sk)
‘Reference dose :

_ Hazard Index .

Chemical Intake (carc. risk)-

' '-_-_S'Iop'e factor (potency)
- Cancer Risk- o

CUAT S

conversion.

conversion
‘conversion

E " EF- e®

AT =

M. =

: M o=

H| =

Risk =

“3:14E-10
‘8.81E-10

_ -~ 8.00E+00 hriday .
CET =

3.33E-01 hr/24 hours
2.50E+00 daysiweek. .

- B.ODE+01 weeks/yr -
1.25E+02 daysiyr -

| 2.56E+04 days

- 9.13E+03 days .- -

mg/kg-day
mg/kg-day

:8:81E10-mglkg'd'éy'"'_' R
4.00E-03 mg/kg-day -

. 2.20E-07

3.4E410 mg/kg déy '

5.70E-02 1/(mg/kg- day)
1 -79E- 11 '

BOE-C6-0058840



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 6 Facmty, L'os Angeles Cahforma ...............
Chemical: Trlchloroethlyene (TCE) '''''''''''''' S
T Variable-'Descrlptlon's Units

CALCULATION OF SOIL. GAS CONCENTRATION

" A SOURCE - Free ProductiSonl:stmg/kg _ - S
- . Mole fraction- - CMF = 'OOOE+OO 'd'l'r'nensmnless .
~ Molecular weight MW o= 1.30E+05 mgimole.
- Vapor pressure _ WP = 7B1E-02 - atm
- Universal gas constant R = 8.20E-05  atm-m3/mole- K
Termperature T = R2O3E+02 K o e
. --jCéIcUIat'e’d soil gas ¢oncentration - o Ceylfpy = 0.0’0E+00.'mg/m3' .
" B.'SOURCE - Groundwater S -'
U Water contamination level G =" 1.10E+03 ug/l - _
Heriry's Law Constant . H = 4.20E:01 dimensionless
- -Calculated soil gas concentration - Ceglgw) = 4.62E+02 mg/m3
" G. SOURCE - Soil < 100 mg/kg - e SRR e
" Soil contamination level G = mglkg
- Herity's Law Constant “H = 4.20E-01 dimensionless
- Bulk density (dry). Po = 1.50E+00 gmice
. Airfilled porosity | 0, = 2.84E-01 -dimensionless
- Water-filled p0r03|ty_ o _ B = 1.50E-01" dimensionless
- Weight fraction of organic carbon e = 4.00E-03 dimensionless
. Organic carbon partition coefficient - Koc = 940E+01 cmi3/gm
" Soilfwater distribution coef: Ky = 3.76E-01 cm3/gm

‘Calculated soil gas concentration -
. SOURCE - Measured Soil Gas .-
.I\neas'ured soil gas concentration -

CaglS) = 0.00E+00 mg/m3

'G-sg'(ni') o L :mg/ms (ug/l)

IF SIVE RANS OR PWARDI UNSA ATED ZONE

" Total porosity 9. = 4.34E-01 dimensionless
; Airdilled porosity 8, = '2:84E01 dimensionless -
- Diffusioh coefficient in air Da = 7.90E:02. cmi2/sec
- Effective diffusion coefficient D = 6.34E-03 cr2fsec
* Depth of contamination - or Csg X = {O98E+0i M.
‘Calculated Flux e CFe = 5.32E-02 mg/m2-hour = .

‘Version: November 1999 :
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculatlons _

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
" Indoorair component - - _ i o= 263E-04 mg/m3
- B. QUTDOOR AIR COMPONENT e e
- Downwind contamination Iength e ' = '
" Wind speed R e -
. Height-of building opemngs : . R : _
~{or height of breathing zone) RRRHRE I SR S
-+ Qutdoor air component ke : © = 0.00E+00 mg/m3
. C TOTAL INDOOR-AIR CONGENTRAT!ON = 2.63E-04 ‘mg/m3 _

c
non
3

g
1

EXPOSURE SCENAFHO _ e .
. Bodywe|ght L . o .. BW .. =
‘Ihhalation rate: T VIR =

7.00E+01 Kg
2.00E+01 malday
2.50E+01 yrs -

Exposure duration - .. | i CED- =

‘Hours per.day _ SRR _

Exposure time -
Days per wéek.

Weeks peryear.

"conversion. .
corversion:
. conversion

'8.00E+00 hriday
3.33E-01

_ hr/24 hours-
2.50E+00 daysiweek

- 5.00E+01 weeks/yr

- Exposure frequency e '_ o '. EF o
*~Averaging Time (carc. risk) .. . AT L =
- Averaging Time ('non-carc.- risk) - AT o=

1.25E402 days/yr
2.56E+04 days .
9.13E+03 days
- :_'.Ché'r'nlcal Intake (carc risk) 1T, S . _._=..-.:3"06'E-06._'mg/kg'-da'y L _
" Chemical Intake (non-carc.risk) - ITpe =~ = 8.57E-06 '_mg/kg-da‘y
:GN“CAnélqu?EN'lc'RlsK(Chrohic Riskj -

.. Chemical Intake (hon-carc. r|sk) Mg - =

- ... Reference dose _ - o=
e Hazardlndex cocHE s

- 857E:06 mg/kg-day. o SRR
171601 tghkgeday
- 5.00E:05 e PR SR

CARCINOGENIC RIS& LT
Chemical Intake (carc. r|sk) - Mme. =
- Slope factor (potency) R LUUUUGE =
Cancer Rlsk ' - - Risk. o=

......... 3.06E-06 mg/kg-day
4.00E-02 1/(mg/kg day)
_-3 06E-08 .

BOE-C6-0058842



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 1-2

. .. .............. RISk Calculatlons R ) S . L ) -+ Version: November 1999

"_'Variablernes'cr'iptions o o units B

CALCULATION OF SOIL GAS CONCENTRATION ORI .
" A SOURCE - Free ProductiSonl:stmg/kg S . TR RN
- Mole fraction P _ MF = 0.00E+00 ﬁd'l'r'nensmnless ; R
 Molecularweight UMW =0 1A40E+05 mg/moles N S L L
- Vapor pressure - . VP o= 1.05E+00 atm e o
- Universal gas constant SR = 8J0E-05 atmim3/mole- K
Temperature S T = 293E+02 K S R
- - Calculated soil gas concentratlon_" - Cgylfp) - = 0.00E+00 'mg/ms'_ o el L s '
' B.'SOURCE - Groundwater BT L L |
U Water contartiination level _' S Gy o= 5.20E-01 ugll '_ " e '
Henrys Law Constant S TH s - 4.00E+00 dimensionless .. o
-..-CGalculated soil gas concentration =~ Cg{gw) = 2.08E+00 mg/m3
~C.SOURCE - Soil <100 mgkg .~ o S
- Soil-contamination level SIS Ce RIRRTPAE IR ‘malkg
" Herity's Law Constant -~ -~~~ . H = 400E+00 diménsionless
- Bulkdensity (dryy . o py U= A1.50E+00 gmice
. Airfilled porosity - Lo e, = 284E-01 dimensionless

- Water-filled porosity - 8y = 150E:01" dimensionless
o .:_Welght fraction of orgamc carbon U o foc = 4.00E-03 dimensicnless DRI T
“Organic carbon partitioh coefficient Kee = 1.80E402 cm3fgm o R
" Soiliwater distribution coef. S Kg o= 6.40E-01 “em3/gm
-~ Calculated soil gas concentration . Ce(s). = 0.00E+00 mg/m3 . SO
D.SOURCE - MeasuredSoil Gas -~ oo
-Meas’ured soil g’ascoricent'ration.' '.'ng-(m)-- = .-mgfm3'.(ug/|)

. Total por05|ty g = _-4.3.4'E—'G'1' _dimensionless . _
- Airfilled porosity 8, = ‘2.84E:01 dimensionless .

- 'Diffusion coefficient in air L De =" '8.70E-02 tin2/sec

 Effective diffusion coefficient CoDs 2 6.08E-03 chi2iséc

- Depth of contamination  or Csg X = ROBEHOT M
-Calculated Flux L . Fx = 2.64E-04 mg/m2:hour.

BOE-C6-0058843



_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculatlons _

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
- Indoor air component - i 2 1.30E-06 mg/m3
- B. QUTDOOR AIR COMPONENT e e
- Downwind contamination Iength Lo ' - o m
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONCENTFEATION

,_
I .
3

c
I¥

-
11
3

£ 0.00E+00 mg/m3
= 1.30E-06 mg/m3 .

,Oé’ 3

EXPDSURE SCENAFHO _ o R
.. Body weight L L S BW o =.
Inhalation rate: T CUIR =

7.00E+01 kg e
| 2.00E+01 m3/day
2.50E+01 yrs

‘Hours per day

Exposure duration _ S ED =

Exposuretime
Days per wéek.

conversion

- rconversion:

‘3.33E-01 _ _
2.50E+00 daysiweek -

8.00E+0Q0 hr/day o
hri24 hours

""" Weeks peryear. : “conversion’ . 5.00E+01 weeks/yr
- Exposure frequency ...~ 0 EF =11 1.25E402 daysiyr .-
‘Averaging Timé:(carc. risk) L UAT o= 2.58E+04 days

' - Averaging Time ('non-carc.- risk) AT =" 9.13E+03 days R

" Chemical Intake (carc. risk) C Mgl £ 152E-08 mg/kg-day
- Chemical Intake (non-carc. risk) Mo = 4.25E-08 mg/kg-day .

'ON"CARCINOGENIC'HISK (Chionic Risk) -~ -
.. Chemical Intake (non-carc. r|sk) . I'T.;c . E =

. 'Refarence dose : - N
-~ Hazard Index

4.25E-08 mg/kg-day
. 2 200E:01 mg/kg-day
[ e HE s .. -243E-07 S

| CARCINOGENICRISK e T S
Chemical Intake (carc. r|sk) ':Z_- e

1.57E-08. mg/kg- day R
- Slope factor (potency) S U8F " 0.00E+00 1/(mg/kg-day)"_
Cancer Rlsk L ‘Risk . - '

No Slope Factor

BOE-C6-0058844



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 1-2

Risk Calculatlons

1, 24 Trlmethylbenzene

o Variable-'Descrlptlons '

CALCULATION OF SOIL GAS CONGENTRATION
" A SOURCE - Free ProductiSonbmﬁmg/kg

.. Mole fraction - ... CMF
 Molecular weight- MW
- Vapor preéssure . - VP
- Universal gas constant R
Temperature T
- Caleulated soil gas concentratlon _ : - Cey(fp)
. B.SOURCE - Grouhdwater ... SR
T Water conitamination level _ Cu
Henry's Law Constant o H

- Calculated soil gas concentration.” .~ C
- C. SOURCE - Soil < 100 mg/kg RN
. Soil contamination level - G
. Hefiry's Law Constant " H.
- Bulk density (d'ry)' e Cpy
. Alr-filled porosity S '

- Water-filled por03|ty_ o SRR SRR .

o - Weight fraction of organic carbon' . e
‘Ofganic carbon partition coefficient . -
' Soillwater distribution coef. . Ky
.. Caleulated soil gas concentration Ceyls)

" D.SOURCE - Measured Soil Gas ~ © - -
-MeaSured"sbiI gas cericent'ration T

~2.30E-01
 1.50E+00°
- 2B4E-01
1.50E:01
4.00E-03

: _..ng(m) [

. 0.00E+00
- 1.20E+05
. 2.76E-03-
L 8J0E-05

2.93E+02

0.00E+00

210E-01
2.30E:01
- 4.83E-02

3.70E+03

- 1.48E+01

0.00E+00

 mglkg-
dimensionless

‘Version: November 1999 :

.dlmen5|0nless N

mg/mole-
atm
atm-m3/mole- K
K.

ugh 2
dimensicnless . -
‘mg/m3

gm/ce

“diménsionless

dimensicnless

‘dimensionless

cm3/gm
cm3fgm

mg/im3 .

' 'mg/m3 (ug/l)

. Total por05|ty 0.
- - Airfilled porosity 8,
- Diffusioh coefficient in air D
- Effective diffusion coefficient CoDs
* Depth of contamination - or Csg X
‘Calculated Flux R Fx

434E-01
2. BAE-O1
- 7.50E:02
- '6.02E-03
- 1.98E+01

5.28E-06

dimensionless -

cm2/sec
cm2/sec

M

mg/m2-hour e

BOE-C6-0058845



_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculations _

------- ‘Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION IN BUILDING

Volume:of building ... -
- Ventilation rate -

B. OUTDOOR AIR COMPONENT

- Outdoor air component :
. C TOTAL INDOOR AIR CONCENTFEAT!ON

EXPOSURE SGENARIO

" A.INDOOR AIR COMPONENT
_Floor area of building -
% of floor area that flux oceurs
 Attenuation factor(Crack factor)
'Flux area within building . '

Interior Height of building ..
Exchange rate of -air

Indoor air component - -

Downivind contamination Iength

- " Wind speed . . TR -
- "Height of building opemngs '

“(or height of breathing zone) .

.. Body weight L _
‘Ihhalation rate: "

‘Hours perday - _:- |

- Chemical Intake (non carc. risk} ._ o

Exposure duration

Exposure time -
Days per wéek.

Weeks peryear. _ : _
Exposure frequency -

- Averaging Time (carc. risk) -
: Averaging Time ('non-c'arc.- risk) .

:GN“CAnélNoGENlC'HISK (Chronic Risk) -

T c
1A T

99

CUUBW s
IR

CORversion

CET =

conversion:

" conversion
CEF o=

CAT s

AT =

IThe

Q68E+02Z M2 .
" 1.00E+00 dimensionless

~ 1.00E-02 dimensionless
' 9.68E+00 m?2 o
C2A4EYO00 m
. 2.36E+03 m3 "
8:30E-01
' 1.96E+03 m3/hr

- 261E-08 - mg/m3

.e‘Xchan’ge’s/hf L

= - 0.00E+00 mg/m3
2.61E-08 mg/m3

7.00E+01 Ky -
2.00E+01 m3/day_
2.50E+01 yrs -
-8.00E+Q0 'hr/day

3.33E-01 hr/24 hours

: '2.50E+00j'dayslweek- '
5.00E+01 weekslyr
1.25E+02 days/yr
2.56E+404 days.- . -
"9.13E+03 days ..

3.08E-10 mg/kg-day -

8.51E-10 mg/kg-day

 8.51E-10 mg/kg-day

.. Chemical Intake (non-carc. r|sk)
- ... Reference dose - e o
e Hazardlndex Ll S ~HI

8

1. 70E-03 mg/kg- day
-5.01E-07 '

CARCINOG ENIC. H!SK

Chemical Intake (carc: r|sk)

S _ 3.03E-10 m'g;'kg:day_ :
- Slope factor (potency).. N L USF B B

*0.00E+00 1/(glkg-day)
No. Slope Factor -

R
I

=
=
=

n

Cancerﬁlsk S o

' BOE-C6-0058846



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

PrOject Name: BRC Formmer Boelng C 6 FaC|I|ty, Los Angeles Cahfornla ---------------
Chemical: 1,3, 5 Trlmethylbenzene '''''''''''''' T
o Variable-'De'scrlptlons ' Units
CALCULATION OF SOIL' GAS CONCENTRATION -~~~ - 7
" A SOURCE - Free ProductiSonbmﬁmg/kg : _ S
- Mole fraction ... - MF = ]OOOE+OO 'd'l'r'nensmnless .
" Molecularweight - .00 MW = 1.20E+05 mg/mole
- Vapor pressure VP =. 3.2B8E-03 atm
- Universal gas constant SR = 8.20E-05 atm:m3/mole- K _____
Temperature _ ST 0= 293E+02 K.
. - Calculated soil gas concentratlon _ - Cgyf(fp) -~ = 0.00E+00 mg/m3
. B. SOURCE - Groundwater EEEER - S
U Water contamination level G = BA0E-01 ug/l .
Henry's Law Constant .~ o Ho = 3.20E:01 dimensionless ..~
- Calculated soil gas concentration Csg(gw) .= " 1.63E-01 mg/m3
- C.SOURCE - Soil<100 mgkg -~ . S
. Soil-contamination level - C 5 = mglkg
- Heriry's Law Constant - H = '3.20E-01 diménsionless
- Bulk density (dryy - Po =1 50E+00 gmice
. Airfilled porosity By = 2.84E-01 dimensionless
- Water-filled porosity o By =" 1.50E-01 dimensicnless -
. Weight fraction of crganic carbon i =" 4.00E-03 dimensionless -
"Organic carbon partition coefficient S K = 8.20E+02 cm3/gm
" Soilfwater distribution coef. Ky = 3.28E+00 cm3/gm .

‘Calculated soil gas concentration’ S Ceyls)
. SOURCE - Measured Soil Gas' '
-Meas’ured soil gas coricent'rati‘on' e

- 0.00E+00 mg/m3 .

| ':-:csg(m) | _'hgrms‘:(ugh)

IF SIVE RANS POR PWARD INU SATU ATED ZONE

.. Total porosity 8. =  4:34E-01 dimensionless.
; - Airfilled porosity 0. =. '2.84E-01. dimensionless -
- Diffusioh coefficient inair Dy =" "750E:02 cin2fsec
 Effective diffusion coefficient D = 6.02E-03 - ciri2fsec
* Depth of contamination - or Csg X = 198E+GT Mmoo |
‘Calculated Flux CFe = “1.79E-05 mg/m2-hour

‘Version: November 1999 :
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ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION IN BUILDING

B. OUTDOOR AIR COMPONENT

" A.INDOOR AIR COMPONENT
_Floor area of building -
% of floor area that flux oceurs
 Attenuation factor(Crack factor)
'Flux area within building . '

Interior Height of building ..

Volume:of building ... -

Exchange rate of -air

- Ventilation rate -

Indoor air component - -

Downivind contamination Iength

- " Wind speed . . TR -
- "Height of building opemngs '

“(or height of breathing zone) .

- Outdoor air component :
. C TOTAL INDOOR AIR CONCENTFEAT!ON

EXPOSURE SGENARIO

.. Body weight L _
‘Ihhalation rate: "

Exposure duration

‘Hours perday. - - .3_ S o

Exposure time -
Days per wéek.

Weeks peryear.

- Exposure frequency .
- Averaging Time (carc. fisk) ..

: Averaging Time ('non-carc.- risk) -

T c
TR T

99

Bw -
IR =
" ‘conversioh

conversion:.
- conversion:..

CEF .=
CAT =

AT =

T =

Q68E+02Z M2 .
" 1.00E+00 dimensionless
~ 1.00E-02 dimensionless
' 9.68E+00 m?2 o
C2A4EYO00 m
. 2.36E+03 m3 "
8:30E-01
' 1.96E+03 m3/hr
© 8.82E-08 mg/m3

.e‘Xchan’ge’s/hf L

. 0.00E+00 mg/m3
- 8.82E-08 mg/m3

7.00E+01 kg
2.00E+01 m3/day -

. 2.50E+01 yrs -

- '8.00E+00 hrday’

- 3.33E-01
- 2.50E+00" daysiweek

hr/24 Fours

5.00E+071 weeks/yr

1.25E+02 daysfyr -
2.56E+04 days
"913E+03 days -

1.02E-00 mg/kg-day

- Chemical Intake (non carc. rlsk)_ : T o= 2.88E-09 mg/kg-day =~ .
:ON“CAnélNoGENlc'RlsK(Chronic_Riskl'_”' S
. Chemical Intake (hon-carc. r|sk) - The = 2.88E-09 mg/kg-day
3 _.'.'...Reference dose o o =0 1.70E-03 ng/Kg-day
- Hazardindex . . ... Hl = 160E06 -

CAF{CINOG ENIC RIS&

Chemical Intake {carc. r|sk)' o |
- Slope factor (potency) -
Cancer Rlsk o

“Risk

o
"

CSE

1L

-1.02E-09 mg/kg day :
0.00E+00 1/{mglkg- day). _
No. Slope Factor ~ -
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CHEMICAL PARAMETERS

Water ChronicRID |
Mw W Da VP Temp. Koo Solubility CSF (inh) (inh)
(mg/mole (dimensio (em‘/sec {mg/kg-aay)
) n- less) ) (atm)  (°C) (em¥g) (mg/L-water) ! (mg/kg-day)
CAS No.
127-184 Tetrachloroethylene (PCE) 17E+05 a 75E-01 a | 72E-02 a |24E-02 25 b |27E+02 a 2.0E+02 a 21E-02 ¢ 1.0E-02 e
75-09-2 Methylene Chloride 8.5E+04 a 90E-02 a| 10E-01 a |57E-01 25 b |1.0E+01 a 1.3E+04 a 35E-03 ¢ 11E-01 e
67-66-3  Chloroform 1.2E+05 a 15E-01 a| 10E-01 a |26E-01 25 b |5.3E+01 a 7.9E+03 a 19E-02 ¢ 8.6E-02 e
95636 1,24 - Trimethylbenzene 1.2E+05 a 23E-01 a| 75E-02 a |28E-03 25 b |37E+03 a 2BE-01 a 0.00E+00 1.70E-03
78-93-3 Methyl Ethyl Ketone 72E+04 a 11E-03 a | 90E-02 a |1.2E-01 25 b |45E+00 a 2.7E+05 a 0.00E+00 143E-01
7143-2 Benzene 78E+04 a 23E-01 a| 88E-02 a |12E-01 25 b |6.2E+01 a 1.8E+03 a 1.00E-01 171E-02
75-15-0  Carbon disulfide 7HE+04 a 1.2E+00 a | 10E-01 a |4.7E-01 25 b |4BE+01 a 1.2E+03 a 0.00E+00 2.00E-01
56-23-56  Carbon tetrachloride 15E+05 a 1.2E+00 a | 78E-02 a |1.5E-01 25 b |15E+02 a 7.9E+02 a 1.50E-01 1.14E-02
156-59-2 cis-1,2-Dichloroethylene (cis 1,2-DCE) 97E+04 a 17E-01 a | 74E-02 a |24E-04 20 b |3BE+01 a 3.5E+03 a 0.00E+00 1.00E-02
100414 Ethylbenzene 1.1E+05 a 32E-01 a| 75E-02 a |13E-02 25 b |20E+02 a 1.7E+02 a 0.00E+00 571E-01
Isopropyl-benzene (cumene, 1-
98-82-8 1.2E+05 a 4.9E+01 a | 75E-02 a |59E-03 25 b |22E+02 a 6.1E+01 a 0.00E+00 1.10E-01
methyethyl benzene)
75014  Vinyl chloride 6.3E+04 a 11E+00 a | 11E-01 a |#uH 25 b |1.9E+01 a 2.8E+03 a 2.70E-01 743E-03
1330-20-7 Xylenes 1.1E+05 a 30E-01 a| 70E-02 a |1.1E-02 25 b |20E+02 a 1.6E+02 a 0.00E+00 2.00E-01
104518 n-butylbenzene 1.3E+05 a 54E-01 a | 75E-02 a |13E-03 23 d |28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
135988 sec-butylbenzene 1.3E+05 a 77E-01 a| 75E-02 a |14E-03 20 d |22E+03 a 1.7E+01 a 0.00E+00 1.00E-02
103-65-1 n-propylbenzene 1.2E+05 b 54E-01 a | 75E-02 a |13E-03 6.3 b |28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
108-88-3 Toluene 92E+04 a 27E-01 a| 87E-02 a |37E-02 25 b |14E+02 a 5.3E+02 a 0.00E+00 8.57E-02
156-605 ftrans-1,2-Dichloroethylene (trans-1,2-DCE) | 9.7E+04 a 38E-01 a| 71E-02 a |52E-01 30 b |38E+01 a 6.3E+03 a 0.00E+00 2.00E-02
79016  Trichloroethlyene (TCE) 1.3E+05 a 42E-01 a| 79E-02 a |7.6E-02 20 b |94E+01 a 1.1E+03 a 1.00E-02 171E-01
75694  Trichlorofluoromethane (Freon 11) 14E+05 a 4.0E+00 a | B87E-02 a [|##Huu 25 b |18E+02 a 1.1E+03 a 0.00E+00 2.00E-01
108-10-1  4-Methyl-2-pentanone (MIBK) 1.0E+05 a 57E-03 a | 75E-02 a |26E-02 25 b |1.3E+02 a 1.9E+04 a 0.00E+00 2.29E-02
108-678 13,5 - Trimethylbenzene 1.2E+05 a 32E-01 a| 75E-02 a |33E-03 25 b |82E+02 a 5.0E+01 a 0.00E+00 1.70E-03
75-34-3 1,1 - Dichloroethane (1,1-DCA) 99E+04 a 23E-01 a| 74E-02 a |31E-01 25 b |5.3E+01 a 5.1E+03 a 5.70E-03 140E-01
107-06-2 1,2-Dichloroethane (EDC) 99E+04 a 40E-02 a| 10E-01 a |1.1E-01 25 b |38E+01 a 8.5E+03 a 7.00E-02 1.14E-01
75-354  1,1-Dichloroethylene (1,1-DCE) 97E+04 a 11E+00 a | 90E-02 a |7.8E-01 25 b |65E+01 a 2.3E+03 a 1.75E-01 2.00E-02
71556  1,1,1-Trichloroethane (1,1,1-TCA) 1.3E+05 a 71E-01 a | 78E-02 a |16E-01 25 b |14E+02 a 1.3E+03 a 0.00E+00 286E-01
790056 1,1,2-TCA 1.3E+05 a 37E-02 a| 78E-02 a |3.1E-02 25 b |75E+01 a 4.4E+03 a 5.70E-02 4.00E-03
References:
a EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
b U.S. National Library of Medicine Hazardous Substance Data Bank (HSDB), http:/Avww.nim.nih.gov/put ibfs.html
¢ Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and Decemnber 2000 Califomia Cancer Potency Values, http/h oehha.ca.g DBfindex.asp
d Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk Isd.oml.gov/cgi-binftox/ TOX _select?select=csf
e Cal-EPA, Air Resources Board (ARB), Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, October 10, 2000, http:/A arb.ca.gov/at i htm
Toxicity Value reference priority:
1. Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and December 2000 California Cancer Potency Values, http:/i oehha.ca.g DB/index.asy

2. CalEPA, Air Resources Board (ARB), Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, October 10, 2000, http:/iwvww.arb.ca.gov/at i htm
3. EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
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SUMMARY OF VAPOR MIGRATION RESULTS - COMMERCIAL/LIGHT INDUSTRIAL SCENARIO

BRC Former C-6 Facility, Los Angeles, California

Groundwater

Estimated
Concentration in

CAS No. Chemical Groundwater (ug/L) Cancer Risk Hazard Index
75-34-3 1,1-Dichloroethane (1,1-DCA) 13 1.1E-10 0.00000037
107-06-2 1,2-Dichloroethane (1,2-DCA) 2.3 5.4E-11 0.000000019
75-34-3 1,1-Dichloroethylene (1,1-DCE) 120 1.7E-07 0.00014
156-59-2 cis-1,2-Dichloroethylene (cis 1,2-DCE) 10 No Slope Factor 0.0000030
127-18-4 Tetrachloroethene (PCE) 25 2.4E-09 0.000032
71-55-6 1,1,1-Trichloroethane 2.2 No Slope Factor 0.00000010
79-00-5 1,1,2-Trichloroethane 4.3 5.9E-11 0.00000073
79-01-6 Trichloroethlyene (TCE) 60 1.7E-09 0.0000027
Total 1.8E-07 0.00018
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 8 Facmty, Los Angeles Cahforma ...............
Chemical: 1,1 chhloroethane (1 1= DCA) '''''''''''''' S
Variable Descriptions . Units

CALCULATION OF SOIL GAS GONGENTRATION = 0
" A SOURCE - Free ProductiSoubwﬁmg/kg

- Mole fractioh _ MF”_ . = X OOOE+OO 'd'l'r'nensmnless .
" Molecularweight - MW = - 9.90E+04 mg/mole
- Vapor pressure - VP = "3.08E-01- atm
- Universal gas constant R R = 8.20E-05 atm-m3/mole- K
Temperature : R ST = CRO3EH0Z K e
- Calculated soil gas concentratlon ' Csy(fp) . - = 0.00E+00 mg/ms'_ .

. B.SOURCE - Groundwater

‘Water coritamination level U2 130401 ugh _
Heriry's Law Constant : CHo = 2.30E-01 dimensionless |
- Calculated soil gas concentration - . Cg(gw) - = ~2.99E+00 mg/m3
€. SOURGE - Soil <100 mg/kg e e
" Soil contamination level . G = mg/kg:
" Hetity's Law Constant - H = 230E-01 dimensionless
- Bulk density (dry) P = 1.50E+00 gmice
- Air-filied porosity B, = 2.84E-01" dimensionless
- Waterilled porosity - 8, = 150E01 dimensionless
o - Weight fraction of organic carbon e = 4,00E-03 dimensicnless -
“Organic carbon partition coefficient Koo < 5.30E+01 cm3/gm
" Soiliwater distribution coef: . Ka = 242E-01 ¢m3igm
"+ Caleulated soil gas concentration Cyls) - = '_'0.00E+00'mg/m3
- D. SOURCE - Measured Soil Gas Ll TR PP UE IR PR RTINS
.I\neas",ured"sbil gas cohcentiation : _' ' sg(m) = -mg/m3 (ug/l)

. Total por05|ty 0. = 434E 01 dimensionless .
; Airdilled porosity 0. = 2.84E-01 dimensionless -
- - Diffusion coefficient in air Da = 7:40E-02 cmi2/sec
* Effective diffusion coefficient De = .. 5.04E-03 crii2/éec
* Depth of contamination - or Csg X = 1.98E+01 i PR |
‘Calculated Flux I R  3.23E-04 mg/m2-hour -

‘Version: November 1999 :
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ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
- Indoor air component - _ i = '1.59E-06 mg/m3
' B.OUTDOOR AIR COMPONENT =~ - I
- Downwind contamination Iength e ' B Loom
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
. Outdoor air component :
. C TOTAL INDOOR-AIR CONCENTFEATION

,_
I .
3

c
I¥

g
1

0.00E+00 mg/m3
= 1.59E-06 mg/m3 .

Dé’ 3

EXPOSURESCENARIO R IR :
. Body 'weight L S T BW e C7.00E+01 kg
Inhalation rate R SR = 2.00EH0T midlday

-2.50E+01 yrs

‘Hours perday S

Exposure duraticr = U ED =

Exposure time -
Days per wéek.

Weeks peryear.
- Exposure frequency

- Averaging Time (carc. risk) - -
: Averaging Time ('non-carc. risk). o

o Chemical Intake (non-carc.- I‘ISk.)._'

" Tonvérsion

. coriversion _
-conversion’

. EF- =
AT =

)

| R

- 3.33E-01 o
- 2.50E+00 days/week -

© 5.20E-08 mg/kg-day -

8.00E+00 hriday: . -
hr/24 hours -

5.00E+01 weeks/yr

“1.25E4+02 days/yr -

2.56E404 days- .o

9.13E+03 days.

1:85E-08 mg/kg-day

thmmm__mmigm_m R
.. Chemical Intake (non-carc. r|sk) MM - =

- ... Reference dose ' '
-~ Hazard Index

. 5.20E-08 mglkg-day <
| | = 140E-01 thg/kg-day
i CHC = amE0r

Chemical Intake (carc. r|sk)
- Slope factor (potency)y

_Cancer Risk.

| CARCINOGENIGRISK : B TSI SR

. 1.85E-08 mg/kg day

5.70E-03 1/(rmig/kg- day)
1.06E-10

BOE-C6-0058852
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Risk Calculatlons

_Chemlcal: """ 1 2-Dichioroethane (EDC)

o Variable-'Descriptio'ns ............... e

CALCULATION OF SOIL GAS CONGENTRATION

" A SOURCE - Free ProductiSoul:ameg/kg
- . Mole fractioh - T _

Molecular-welght_ '
- Vapor préssure .- .
- Universal gas constant .. -

MF

. 0.00E+00
" 9.90E+04

114E-01:

. 8.20E-05

‘Version: November 1999 :

.dlmen5|0nless N

mg/mole-

“atm

atm-m3/mole- K

Temperature T C2O3EH02 K
. - Caleulated soil gas concentratlon G - 0.00E+00 mg/ms' e
. _B_ SOURCE - Groundwater ... ) o o _ _. ______ e 5 ---------------
U Watter contamination level - - Gy =l 2.30E+00 Ug/l _
Heriry's Law Constant CHO 4 00E-02 dimensionless
. Caleulated soil gas concentration . Cy(gw) 9.20E-02 mg/m3
" €. SOURCE - Soil < 100 mg/kg - e T
- Soil contamination level RN G = ©omglkg
" Heniy's Law Constant =~~~ .. H .. = 400E-02 dimensionless
- Bulk density {dryy - Py = A150E+00 gmice
- Airfilled porosity 8, = 2.84E-01 dimensionless
© Water-filled porosity . 8y = 150EX01 dimensionless
- Weight fraction of organic carbon . e = 4.00E-03 dimensionless
'Ofrganic carbon partition coefficient - Kg = 3.80E+01 em3igm
. Soil/water distribution coef. CKgo = 1.52E01 em3/gm I

- Calculated soil gas conce’htration o :ng(s') : '0.00E+00 _mg/m3 SRR
- D.SOURCE - Measured Soil Gas . - O CITIIaIS o -----
.Measured soil gas concentratlon : : Sg(m) e mglm3 (ug/l)

lF SIVE BAN! POR PWARD N U SA ATED: ONE e
. Total porosity g = __4 34E-01 'dlmen5|0nless
; Airdilled porosity 8, = -2:84E-01 dimensionless -
- 'Diffusion coefficient in air o Da = .. 1.00E-01 ¢m2isec
- Effective diffusion coefficient Ds oo = '8.03E-03 cmz/sec
- Depth of contamination  or Csg X = '1'_98E+Oj1"_m S
‘Calculated Flux L CF -='__'-"1.34E-0'5.:mg/mzi-h"ou'r_.'

BOE-C6-0058853
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ERRETERTEE Rlsk Calculatlons . .

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
' Indoor-air component: DURIEETR _ i s _"63.63E-08-'_mg/m3 oo
- B. QUTDOOR AIR COMPONENT U e
- Downwind contamination Iength e ' B = ; '
" Wind speed R e -
. Height-of building opemngs : o N : Ll
*{or height of breathing zone) e T T T >
-+ Outdoor-air component ke : = 0.00E+00 mg/m3
. C TOTAL INDOOR-AIR CONCENTFEAT!ON = 6.63E-08 mg/m3

-
1
3

c
"

g
1

_'i?’p

EXPOSURE SCENAFHO _ K : L
. Body weight L UBW
Inhalation rate: S R o=
Exposure durationi o UED =
' ‘conversion .

T.00E+01 kg~
“2.00E+01 m3/day .
" 2.50E+01 yrs B

‘Hours per day

Exposure time =
Days per wéek.

Weeks peryear.

ET =

Clconversion:

.‘conversion -

8.00E+00 hr/day’ N
3.33E-01 hr/24 hours -

2.50E+00 days/week

5.00E+07 weekslyr .

~Exposure frequency : . U EF =
*~ Averaging Time (carc. fisk) .~ AT =
- Averaging Time ('non-carc.- riSk) C AT =

“1.25E402 daysiyr

2.56E404 days

9.13E+03 days -

- :_'.Ché'r'nlcal Intake (carc risk) .: R L P .
- Chemical Intake (non-carc. rlsk) BEEEN | PR

'37'.'7DE-10'_-mg/kg day BTN
"2.16E-09 mg/kg- day_ Lol

MMM&M SRR
.. Chemical Intake (non-carc. r|sk) ......... e ITie =
. ‘Reference dose . e ' .
- Hazard Index e : HI =

-2.16E-09 mglkg-day
" 1.14E-01 mg/kg-day
180E-08
CAF{CINC)GENIC R!SK

.. Chemical Intake {carc: r|sk)
' - Slope factor (potency). .

- Gancér Risk:

........ © 7.70E-10 .mg/kg.'.day' -
7.00E-02 1/(mg/kg day)
5.39E-11"

R | RS
................... .. . SF . =
 Risk =

BOE-C6-0058854
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. .. .............. RISk Calculatlons R ) S . L ) -+ Version: November 1999

CALCULATION OF SOIL GAS CONCENTRATION Sl o .
" A SQOURCE - Free ProductiSonbmﬁmg/kg L . TR R
- Mole fraction .- - . MF =" 0.00E+00 ﬁd'l'r'nensmnless 5 R
" Molecular weight . : R __-MW = 970E+04 mgfmole. o
- Vapor préssure 0o LoWP = 7.78E-01- atm i
- Universal gas constant o R = BODES05 atmsm3mole- K : R
Temperature S ST = 2.93E+02 K SRR o o
* Calculated soil gas concentration - Cglfp) = 0.00E+00 mg/ms'_ T '

) _B. SOURCE Groundwater ____________ ) . ) P . . . .

‘Water contamination level Gy s '1 20E+02 Ugll - o
Heriry's Law Constant -~ S H D27 110E+00 dimensionless
. Calculated soil gas concentration . Cg(gw) = 1.32E+02 mg/m3
 C. SOURCE - Soil <« 100 my/ky - e .
- Soil contamination level G s e ~mglkg
" Heriry's Law Constant ~ .. " H . = 110E+00 dimensionless
. Bulk density (dry). o Pe = A50E+00 gmice
. Airfilled porosity | : S BN 9.,, o= 2.B4E-01 dimensionless

- Water-filled porosity ] B = 1.50E-01 dimensionless _
o .:_Welght fraction of orgamc carbon S e _: = 4.00E-03 dimensicnless . e
. Organic carbon partition coeff'cnent__ . Koo = B.50EHO1 ¢m3/gm B ' .
 Soiliwater distribution coef. UK o= 260E01 em3igm
-~ Calculated soil gas concentration - - Cogls) - = '0.00E+00_mg/m3 SRR
'D.SOURCE - Measured Soil Gas~ - -~ - R R
-Meas’ured s0il gascoricent'ration ' ©G, Sg(m) '-'_= s mglm3 (ug/l)

IFEQSIVE !RANSPORI L,!PWARD N UNSAEUBQTED ;C)N _ _
. Total porosity 8 = -4.34E’—01 “dimensionless -
; Airdilled porosity 05 2.:84E-01 dimensionless -
- Diffusioh coefficient in air . Da =, 90002 ¢m2/sec
- Effective diffusion coefficient o De (2 T.22E-03 cmi2/séc
- Depth of contamination  or Csg X2 198E4G1 h

-Calculated Flux S R _:' “1.73E-02 'mg/.mzi-h"ou'r_.'_'.'f.

BOE-C6-0058855
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. .. .............. RISk Calculatlons R ) S . L ) - Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION INBUILDING

A'NDGOHA'RCOMP@NENT RN RPN ....................... .

“Floor area of building - ' CUUAT = 9BBER2 m2 e B
- % of floor area that flux occurs e - 1.00E+00 dimensionless ' o
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless _ o _
“Flux area within building ' Af = 9.68E+00 m2 T RIS L
Interior Height of building . CRe = ZA44E+00 m Ll Ll
Volume:of building =~ LV = 236E403 M3 S
Exchange rate of -air R CE = 8.30E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . Q =" 1.96E+03 m3/hr
" Indoor-air component - - : G = 856E-05 mg/m3 R RETEO
' B.OUTDOOR AIR COMPONENT o e R R,
- Downwind contamination Iength e L ‘m ' B
" Wind speed R e -
. Height-of building opemngs : o R _ _
~{or height of breathing zone) RRRHRE I e
- Outdoor-air component ke : © = 0.00E+00 mg/m3
. C TOTAL INDOOR-AIR CONCENTFEAT!ON = 8.56E-05 mg/m3

c
I
33
2. :

=
I
5

'_ o9

EXPOSURE SCENARIO LR
. Body weight e TBW = T.00E¥01 kg
Inhalation rate: BT '_ IR =2 00E+01'm3/day
Exposure duration .. ED = 2.50E+01 yrs -
‘Hours perday. co e Ceonversioh - 8.00E+00 hr/day: L
Exposure fime . ET = 333E-01 hr/24 hours .. R T -
Days perweek. . -1 conversion .. 2.50E+00 daysiweek . o
Weeks-peryear. ... .. _conversion  5.00E+01 weeks/yr s
Exposure frequency .~ - .~ EF . = .1.25E+02 days/yr
-~ ‘Averaging Time (carc. risk) -~ AT = 2.58E+04 days -
- Averaging Time ('non-c'arc.- risk) AT = 943E+03 days

- ' Cheimical Intake (carc sky M. = '-9.-95E-07-_mg/kg day .
. Chemical Intake (non-carc. risk) .~ ITpe - = 2.79E-06 mg/kg-day . -~ -

:GN“CAnélNoGENlC'mSK(Ch‘mniczms‘k):_ S e
.. Chemical Intake: (hon-carc. r|sk) Mg 0= 2.79E-06 mg/kg- day' S
- ... Reference dose e . RD - = 2.00E-02 mg/kg-day -

... Hazard Index .. . SRR S HL s __140Eu4

cmcmceemcmsg L ' I
Chemical Intake (carc: r|sk) L oo Me. = 9OBE-07 mglkg-day L L

- Slope factor_(potenc_y). : e SF = MU75E-01. 1/(mg/kg day)' ' : 5 _____ o

- Cancer Risk S Rsk. = LT4E07

BOE-C6-0058856
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. .. .............. RISk Calculatlons R ) S . L ) -+ Version: November 1999

"_'VariablefDesér-pt-ons.. oo units o R,

CALCULATION OF SOIL GAS CONCENTRATION S e S
. A. SOURCE - Free ProductiSonl:ameg/kg . ERAAMTR IO o L ARTTIR L

- . Mole fractioh - . o MF . = 'O Q0E+00 d|men5|0nless N

" Molecularweight - L MW= 970E+04 mgimole. N o T

© Vapor préssure . ayp e T = 240E-04 - atm L

- Universal gas constant R T= U820E-05 atmim3fmole- K ' IR,
Temperature S T s 2.93E+02 K ST SR e
~Calelilated soil gas concentratlon L Cylfpy = ._0.0’0E+00.'mg/m3'_ T :

" B.'SOURCE - Groundwater L BT S

‘Watet contartiination level S Gw 2 1.00E+01 ugh _
Heriry's Law Constant .~ S H =7 170E-01 dimensionless
-_-“Calculated soil gas concentration - Cy(gw) = 1.70E+00 mg/m3
C.SOURCE-Soil<100mgkg. . . R
- Soil contamination level Gy = 'h"iglkg.' .......
" Henry's Law Constant ~ -~ "H .. = 170E-01 dimensionless
. Bulk density (dryy o Ps = U MUB0E+00 gmice
- Airfilled porosity 8, = 284E-01 dimensionless

- Water-filed porosity . 8y = 1.50E:01 dimensionless

" Weight fraction of organic carbon = 400E-03 dimensionless .
'Organic carbon pértition coefficient - Kee' = 3.80E+01 cm3igm BRERRRE SRR
 Sollwater-distribution coef. . Ky = 1.44E01 em3igm

-~ Calculated soil gas concentration - "'ng(S)- ._i"-0.0'0E+00 mg/m3 S
- D. SOURCE - Measured Soil Gas -~ - C o o """
-Meas’.ured soil gas concentration” 'C.e,g(m) : '=_ R : mg/m3 (ug/l)

. Total por05|ty g = _4 34E 01 _d|men5|0nless _
- Airfilled porosity 0, = ‘2.84E-01 dimensionless -

- Diffusioh coefficient inair L De =" 7A0E-02 cm2/sec
 Effective diffusion coefficient coDe £ 5.94E-03 crii2fsec
- Depth of contamination  or Csg X = C198EH0T M o
‘Calculated Flux S OFe =."1.83E-04 'mg/m2-hour

BOE-C6-0058857
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. .. .............. RISk Calculatlons R ) S . L ) - Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION INBUILDING

A'NDGOHA'RCOMP@NENT RN RPN ....................... .

“Floor area of building - ' CUUAT = 9BBER2 m2 e
- % of floor area that flux occurs e - 1.00E+00 dimensionless ' o
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless _ o _
“Flux area within building ' Af = 9.68E+00 m2 T RIS L
Interior Height of building . Ri = ZA44E+00 m Ll Ll
Volume:of building =~ LV = 236E403 M3 S
Exchange rate of -air R CE = 8.30E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . Q =" 1.96E+03 m3/hr
" Indoor air componént - G = 9.06E-07 mg/m3 . RS RR
' B. OUTDOOR AIR COMPONENT =~ S e R R,
- Downwind contamination Iength e L = ' B
" Wind speed R e -
. Héight of building opemngs : o - LE _ _
" {or height of breathing zone) MR EETR R S T
-+ Outdoor-air component ke : _ 0.00E+00 mg/m3
. C TOTAL INDOOR-AIR CONCENTFEATION = 9.06E-07 mg/m3

—
1
3

c
It
3
—
>
3

=
I
3

EXPOSURE SCENARIO R L
. Body weight e TUBW T = TL00EH0T kg
Inhalation rate: S IR = '2'.00E+0'1.'m3/day
Exposure duration - . ED o= 2.50E+01 yrs 3
‘Hours perday. L " conversion  8.00E+00 hr/day . "
Exposure time - : S ET o = 333E-01-hrf24 hours _
Daysperweek. - .. conversion - 250E+00 daysiweek g
Weeks peryear. ST ctonversion . 5.00E+07 weeksiyr - ) .
-"Exposure frequency = .- U EF = 1.25E+02 days/yr ol
-~ ‘Averaging Time (carc. risk) ... AT =" 2.58E+04 days o '
- Averaging Time ('non-carc.- tisk) .o UCAT = U913E+03 days

- 3_"Ch'e'r'n|cal Intake (carc risk) Mg . = 1.05E-08 mg/kg-day .
. Chemical Intake (non-carc. risk) - ITac = 2.96E-08 mg/kg-day

'ON"CARCINOGENIC'HISK'{Chrbnic_Ri"skl_' TR e
. Chemical Intake (hon-carc. r|sk) o Tae o= 2.96E-08 mg/kg-day e
3 ..'.'...Referencedose _ e O RDT U= 1.00E-02 mglkg- day B R RITI
- Hazard Index SR CUHL =T 2.06E406 SRR o
Chemical Intake (carc r|sk) e .
Slope factor (potencyy .~ USF. - = 0.00E+00 1/(glkg-day)
--"Cancer Risk o UURisK ~No. Slope Factor = -~

1.05E-08 mglkgday o0

ERE
It
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Risk Calculatlons

_Chemlcal: """ Tetrachloroethylene (PCE)

o Varlable Descrlptlons ....... : '. S

'?CALGULATIQN' OF SOIL GAS CONCENTRATION

‘Version: November 1999 :

" A SOURCE - Free ProductiSonl:stmg/kg o L ARTTIR
- . Mole fraction - S NMF - 0.00E+00 ﬁd'l'r'nensmnless .
* Molecular weight MW 1.70E+05 mg/mole. 0T
- Vapor préssure . -, P CUDABE-02 atm
- Universal gas constant R “8.20E-05 atm-m3/mole- K
- Temparafurs ST = U203EH02K.
. - Calculated soil gas cohcentration - Cs4(fp) = 0.0’0E+00.'mg/m3'_ R P PP R IL LR
. B.SOURCE - Groundwater ... R . L T e
L Watet Contamination level G 2.50E+01 ug/l - :
Heriry's Law Constant ~ . CHo - 7.50E-01 dimerisionless .
- Calculated soil gas concentration Cey{gw) . 1.88E+01 mg/m3
. C.'SOURCE - Soil < 100 my/kyg - SPR - e
- Soil-contamination level G = “mglkg
- Henry's Law Constant H _ = - 7.50E-01.dimensionless
- Bulk density (dry) Pb = 1.50E+00 grlce

2.84E-01 " dimensionless

. - % 1.B50E-01 dimensionless
e =7 4.00E-03 dimensionless
2.70E+02 ¢misfgim

- Alrdfilled porosty o, -
- Water-filled porosity - SRR

e - Weight fraction of organic carbon - o e 0= 4.00E-03 dimensionless o
‘Organic carbon partition coefficient ~ " Kge =

' Soiliwater distribution coef. LUKy = U1.08E#00 em3ligm
- Calculated soil gas concentration .~ Cels) - = 0.00E+00_mg/m3 . o
- D.SOURCE - Measured Soil Gas .~ SR

-Meas’ured soil gas coricent'rat'i‘o’n '

- -'s'g('m) e | mg/m3 (ug/l)

lF SIVE RAN POR PWARDI UNSAT RATED ZON
Total porosity R =

4.34E-01. dimensionless

3 Airdilled porosity 8, =0 284E-01" dimensionless
- - Diffusioh coefficient in air . Da = 7.20E:02 ¢m2isec
 Effective diffusion coefficient [ = 5.78E-03 crh2/sec.
- Depth of contamination - or Cég X L= 19BE4GT Mo '
‘Calculated Flux L ~Fe o= 1.97E-03 mg/m2-hour

BOE-C6-0058859
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. .. .............. RISk Calculatlons R ) S . L ) - Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION INBUILDING

A'NDGOHA'RCOMP@NENT RN RPN ....................... .

“Floor area of building - ' CUUAT = 9BBER2 m2 e B
- % of floor area that flux occurs e - 1.00E+00 dimensionless ' o
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless _ o _
“Flux area within building ' Af = 9.68E+00 m2 T RIS L
Interior Height of building . CRe = ZA44E+00 m Ll Ll
Volume:of building =~ LV = 236E403 M3 S
Exchange rate of -air R CE = 8.30E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . Q =" 1.96E+03 m3/hr
" Indoor air componént - G 2 9.72E-06 mg/m3 RS RR
* B.OUTDOOR AIR COMPONENT L Y
- Downwind contamination Iength e L - ' ' B
" Wind speed R e -
. Height-of building opemngs :
~{or height of breathing zone) S
- Outdoor air component

. C TOTAL INDOOR:AIR CONCENTFEAT!ON

,_
-
3

c
It
3
—
=
3

=
I

= 0.00E+00 mg/m3
= 972E-06 mg/m3

.b'é’;::_

EXPOSURE SCENARIO SR e S
. Body weight L T BW = TL00E*0T kg o
Inhalation rate: S VIR = 2.00E+01 -mislday
Exposure duration - oo ED = 2.50E+01 yrs '
‘Hours perday. co e conivéision - -8.00E+00 hriday
Exposure'time = O CET = 3:33E-01 hi/24 hours
Days perweek. . -1 conversion . 2.50E+00 daysiweek
Weeks peryear. o . conversion - 5.00E+01 weeks/yr _
Exposure frequency - . EF- . .= 1.25E+02 daysfyr. o
- Averaging Time (carc. risk). - . AT s 2.56E+04 days - '
- Averaging Time ('non-c'arc.- risk) Lol AT =T 913E#03 days

- 3_"Ch'e'r'n|cal Intake (carc sky e = 1.43E-07 mgkg-day -
.~ Chemical Intake (hon-carc. risk} . - ITae = = . 317E-07 mg/kg-day -

 NON-CARCINOGENIC RISK (Chronic Risk) - TRy |
. Chemical Intake (hon-carc. ‘risk) o The = U 37E-07 my/kg-day

-'_.'.'...Referencedose _ SR . RD' = 1.00E-02 mg/kg-day
... Hazard Index .. . Dl COHL = BATE05 -

CARGINOGENIGRISK
Chemical Intake {carc: risk) .~~~ M= 1.13E-07 mglkg-day S
- Slope factor (potency) o CSF ©= " 2.10E-02 1/(mglkg- day) -
Cancerﬁlsk oo Riskooo=0 237E09
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 6 Facmty, L'os Angeles Cahforma ...............
Chemical: 1,1,1 Tnchloroethane (1,1,1 TCA) '''''''''''''' S
Varlable-'Descrlptlons '''''''''''''''''''''' Units

CALCULATION OF SOIL GAS CONCENTRATION

" A SOURCE - Free ProductiSonbmﬁmg/kg _ _ S
. Molefraction - .. .. ~MF - =-0. OOE+OO 'd'l'r'nensmnless -
. Molecular weight - - MW =" 1.30E+05 mg/mole-
- Vapor pressure VP = 1.63E-01 atm
- Universal gas constant . R = - :8.20E-05 atm-m3/mole- K
Temperature T = 203E+02 K
. - Caleulated soil gas concentratlon Cey(fp) = 0.00E+00 'mg/ms' .
© B. SOURCE - Groundwater ' B s
U Water contamination level G _220’E+oo ugfl _
Heriry's Law Constait - o He 0= 7M0EN01 dimerisionless L o
- Calculated soil gas concentration . Cg(gw) = 1.56E+00' mg/m3
€. SOURCE - Soil < 100 ma/kyg L e
" Soil-contamination level Ct: = - .mg/kg_' .......
- Henry's Law Constant H = 7AQE-01 diménsionless
- Bulk density (dry). Py =" 1.50E+00 gmiec
. Airfilled porosity o 8, = 2.84E-01 dimensionless
- Water-filled p0r03|ty_ RORRUER B = 1.50E:01 dimensiorless
- Weight fraction of ofganic-carbon - e = 4.00E-03 dimensionless -
"Organic carbon partitish coefficient Koo . 1TAQE+02 em3fgm
- Soilfwater-distribution coef. e Ky J = 560E-01 cm3/gm . .
'+ Calculated soil gas concentration® "ng(s)i_ .= _”0.00E+00 _mg/ms
~ D. SOURCE - Measured Soil Gas ' - R

sg(m) :

-Meas’ured soil gas conicentration

' "mg/m3 (ug/l)

. Total por05|ty g = _4 34E-01 dimensionless.
- - Airfilled porosity 8, = ‘2:B4E:01 dimensionless ..
- - Diffusioh coefficient in air Dy = 7.80E:02 cm2/sec
- Effective diffusion coefficient D = 6.26E-03 cri2/séc
* Depth of contamination - or Csg X = 198E+GT m o |
‘Calculated Flux -~ CFx = {1,78E-04 mg/m2-hour

‘Version: November 1999 :
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculatlons _

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
- Indoor-air component. - - _ i .= " 8.78E-07 mg/m3
- B. QUTDOOR AIR COMPONENT e T
- Downwind contamination Iength e ' B o
" Wind speed R e -
. Height-of building opemngs : o N o - _
~{or height of breathing zone) S SURNPTREH S
-+ Outdoor-air component ke : © = 0.00E¥00 mg/m3
. C TOTAL INDOOR-AIR CONGENTFEAT!ON = 8.78E-07 mg/m3

c
TRT!
3

=
1

EXPOSURE SCENARIO _ o o o
. Body 'weight L L o BW =
Inkalation rate: S IR =

_-?’.’00E+0'1' kg
2.00E+01 m3/day
2.B0E+01 yrs -

Exposure duration . = o ED =

‘Hours per.day _ SRR _

Exposure time -
Days per wéek.

Weeks peryear.

- Exposure frequency .
- Averaging Time (carc. fisk) ..

: Averaging Time ('non-carc.- risk) -

" cohvérsion

conversion
- conversion
EF- =

CAT L=

AT =

'j|T_c" .:. e

8.00E+00 hr/iday
3:33E-01 =
2.50E+00 daysiweek

hri24 hours

5.00E+01 weeks/yr

1.25E+02 days/yr - -

2 56E+04 days -

9.13E+03 days =

1.02E-08 mg/kg:day

- Chemical Intake (non carc. rlsk)_ o T . = 2.86E-08 mg/kg-day . |
:ON“CAnélNoGENlcnlsKChrcsnic_ﬁisk' T

.. Chemical Intake (hon=carc. r|sk) o Mae =

- ... Reference dose e . :
e Hazardlndex R SPEIEE LT o E.HI S E

" 2.86E- 08 mg/kg day
- 2.86E-01 mg/kg- day
1.00E- 07 '

CAF{CINOG ENIC RIS&

Chemical Intake {carc. r|sk)' :
- Slope factor (potency) - o
Cancer Rlsk .

mw I
5T
TRET

4.02E-08 'mglkg'—déy .

0.00E+00 1/(tglkg-day). -
No Slope Factor =
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 1-2

. .. .............. RISk Calculatlons R ) S . L ) -+ Version: November 1999

CALCULATION OF SOIL GAS CONCENTRATION . o .
" A. SOURCE - Free Producthou>1nomg/kg : -ji R e R
- Mole fraction T . MF = 0.00E+00 ﬁd'l'r'nensmnless ; R
' Molecularwe|ght o COOUMW U= 1.30E+05 mgimole N S e
* Vapor pressure - Sy P = 3 0E-02 - atm L
- Universal gas constant .~ - . R = . ‘8.20E-05 atm- m3/moIeK : R
Temperature ST = 2.93E+02 K 5 R
" Calculated soil gas concentration S Ceylfp) = 0.0’0E+00.'mg/m3'_ e T L s '
. B. SOURCE - Groundwater’ RN T -
U Water contariination level oGyl = A30E+00 ugh JRR '
Henrys Law Congtant . -~ e H = U3.70E:02 “dimensionless .. o
- Calculated soil gas cohcentration . Ceglgw) . = 1.59E-01 mg/m3
C.SOURCE - Soil <100 mgkg -~ ST
~ Soil-contamination level T G = : nﬁQlkg_- _______
- Henry's Law Constant S oo H o= 8.70E-02 diménsionless
. Bulk density (dryy S e = A1.50E+00 gmice
- Airdfilled porcsity T By U= 284E-01 dimensionless

- Water-filled porosity - S By = 1.50E-01 dimensicnless

e - Weight fraction of orgamc: carbon N - S £ 4.00E-03 dimensionless S L ERTI
'Organic carbon partition coefficient .~ Ko = 7.50E+01 cm3/gr DR B
 Soiliwater distribution coef. 0 Ke o= B100E01 em3igm

- Calculated soil gas concentration = - Cog(s) = " 0.00E+00 mg/m3 SOR
- D.SOURCE - Measured Soil Gas - ..~ -~ " e o -----
-Meas’ured soil gas concentration. - "C-sg'(m')'.__. = S _mg/m3 (ug/l)

lFEuSIVE !RAN§PORI L,!PWARD N UNSA!QRQ!ED ZON o S
.. Total porosity 8. = 4.34E-01 dimensionless _
- Airfilled porosity 9, ‘= 2.84E-01 dimensionless .

- Diffusioh coefficient in air . Da = 7.80E:02 dm2isec

 Effective diffusion coefficient S Ds 2 6.26E-03 crizfsec

- Depth of contamination  or Csg X = 198E+O Mo
‘Calculated Flux Sl . Fx = 1.81E-05 mg/m2:-hour
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_ SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2
S Risk Calculatlons _

------- ‘Version: November 1999

: Q'ALQ‘ULATlN'G-VAEOR CONCENTRATION IN BUILDING
A, INDOOR AIR COMPONENT -
_Floor area of building -

% of floor area that flux oceurs
 Attenuation factor(Crack factor)
“Flux area within building ' Af = 9.68E+00 m?2

Interior Height of building . Ri = ZA44E+00 m
Volume-of building = . VU= 2.36E403 M3
Q
G

C988E+02 m2. . o L
. "1.00E+Q0 dimensionless - .
- 1.00E-02" dimensionless

Exchange rate of -air e = .- 830E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . =" 1.96E+03 m3/hr
" Indoorair component - - _ i -2 8.94E-08 mg/m3

" B.OUTDOOR AIR COMPONENT ~ - e e
- Downwind contamination Iength Lo ' - . ; '

" Wind speed R e -
. Height-of building opemngs :

~{or height of breathing zone) S

- Outdoor air component

. C TOTAL INDOOR:AIR CONCENTFEAT!ON

-
1
3

c
I

=
1
'3

. 0.00E+00 mg/m3
= 8.94E-08 mg/m3

99

EXPDSURESCENARIO B RO R S
. Body weight L o UBWL = T00EROT kg
Inhalation rate: St VIR =0 200E+01 m3iday
= C250E+01 yrs -

. Chemical Intake (non carc. rlsk)_ o

Exposure duratiori - - i “ED e
‘Hours per.day _ SRR o :

Exposure time -
Days per wéek.

Weeks peryear.

- Exposure frequency .
- Averaging Time (carc. fisk) ..

: Averaging Time ('non-carc.- risk) -

: 'O'N”CAnélNoG ENIC RISK (Chronic Risk)

.. Chemical Intake (non-carc. r|sk)
‘Reference dose

_ Hazardlndex

CAF{CINOG ENIC RIS&

Chemical Intake {carc: r|sk)_ -

- Slope factor (potency)
Cancer Rlsk

conversion
CET =

conversion:
- conversion
EF....... =

AT o=

AT e o=

'ITﬁg.;:. S ':_.

'8.00E+00 hr/day’

3.33E-01 hr/24 hours

~ 2.50E+00 days/week
- 5.00E+01 weeks/yr

1.25E+02 days/yr . -
2.56E+04 days -

9.13E+03 days .

1.04E-09 mg/kg-day

2.92E-09 ‘mg/kg-day = .

- 2.92E-09 mg/kg-day

'4.00E-03 ig/kg-day
7.20E-07 -

1.04E-09 my/kg-day

© B.70E-02 1/(mglkg- dayj .
5.92E-11 |
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Risk Calculatlons _

Page 1-2

Prolect Name: BRC Former Boelng C 6 Facmty, L'os Angeles Cahforma ...............
Chemical: Trlchloroethlyene (TCE) '''''''''''''' S
T Variable-'Descrlptlon's Units

CALCULATION OF SOIL. GAS CONCENTRATION

" A SOURCE - Free ProductiSonl:stmg/kg _ - S
- . Mole fraction- - CMF = 'OOOE+OO 'd'l'r'nensmnless .
~ Molecular weight MW o= 1.30E+05 mgimole.
- Vapor pressure _ WP = 7B1E-02 - atm
- Universal gas constant R = 8.20E-05  atm-m3/mole- K
Termperature T = R2O3E+02 K o e
. --jCéIcUIat'e’d soil gas ¢oncentration - o Ceylfpy = 0.0’0E+00.'mg/m3' .
" B.'SOURCE - Groundwater S -'
0 Water coritarfiination level “Cy . =" 6.00E+01 ugll - _
Heriry's Law Constant . H = - 420E-01 dimensionless
- -Calculated soil gas concentration - Ceglgw) - = 2.52E+01 mg/m3
. C.'SOURCE - Soil < 100 my/kyg - SRR 5 e
" Soil contamination level G = omglkg
" Heriry's Law Constant - “H = 4.20E-01 dimensionless
. Bulk density (dry). CPs = 1,50E+00 gmice
. Airfilled porosity S E = “2.84E-01 dimensionless
- Water-filled p0r03|ty_ o _ ey =. 1.50E-01 dimensicnless -
- Weight fraction of oiganic carbon e = 4.00E-03 dimensionless
‘Organic carbon partition coefficient -~ Kae = 9A0E+01 em3/gm
" Soiliwater distribution coef. Ry = 376E-01 cm3igm
"+ Caleulated soil gas concentration . _'ng(S)'- = - 0.00E+00 mg/ms
- D. SOURCE - Measured Soil Gas o ' e
-Meas‘.ured' soil gas coricent'ration X _'CSQ(m) = ' 'mg/m3 (ug/l)

lF SIVE BAN: POR PWARD i UNSA U TED ZON _

. Total porosity g = 4.34E-01 dimensionless
- - Airfilled porosity 8, = 2:84E-01 dimensionless
- Diffusioh coefficient inair Da = 7.90E-02 cmi2fsec
 Effeétive diffusion coefficient D = 6.34E-03 cri2fsec,

- Depth of contamination  or Csg X = 198E+01T M
‘Calculated Flux -~ CFC = 2.90E-03 mg/m2-hour

‘Version: November 1999 :
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ------------ Page 2-2

. .. .............. RISk Calculatlons R ) S . L ) - Version: November 1999

- Q'ALQ‘ULATlN'G-VAEOR'g ONCENTRATION INBUILDING

A'NDGOHA'RCOMP@NENT RN RPN ....................... .

“Floor area of building - ' CUUAT = 9BBER2 m2 e B
- % of floor area that flux occurs e - 1.00E+00 dimensionless ' o
Attenuation factor(Crack factor) 8y = 1.00E-02 dimensionless _ o _
“Flux area within building ' Af = 9.68E+00 m2 T RIS L
Interior Height of building . Ri = ZA44E+00 m Ll Ll
Volume:of building =~ LV = 236E403 M3 S
Exchange rate of -air R CE = 8.30E-01 .e‘Xchan’ge’s/hf
- Ventilation rate - . Q =" 1,96E+03 m3/hr
" Indoor air componént - G = 143E-05 mg/m3 RS RR
' B.OUTDOOR AIR COMPONENT =~ e e e
- Downwind contamination Iength e R I T m -
" Wind speed R e -
. Héight of building opemngs : o - B : _ _
{or height of breathing zone) S S e o T
-+ Outdoor-air component ke : = 0.00E+00.mg/m3
_ c TOTAL INDOOR AIR CONCENTRAT!ON = 1.43E-05 mg/m3

,_
-
3

c
I
3 3
2 3
F o
3

=
11
5

EXPOSURE SCENARIO S L
. Body weight e TBW = T00EHO! kg
Inhalation rate: S IR = . 2.00E+01 m3/day . =
Exposure duration =~ o UED =0 250E401 yrs
‘Hours perday ... . conversion .. -8.00E+00"hr/day

Exposure'time oo ET o= 383E-01 hr24 hours- 0 -
Daysperweek . conversion . 2.50E+00 daysiweek - . o
‘Weeks peryear. L - ‘conversion - 5.00E+01 weeks/yr - e
- Exposure frequency o EF- 7= 1.25E+02 daysiyr
- Averaging Time (carc. risk) . AT = 2.5BE+04 days
- Averaging Time ('non-carc.- risk) AT o =" 9.13E+03 days

. Chemical Intake (carc.risk) T, = 167607 mglkg-day
- Chemical Intake (non-carc. risk) 0T :_-_-'34'.68E-07 ‘mg/kg- day_ .

'ON"CARCINOGENIC'HISK (Chionic Risk) -~ B s
. Chemical Intake (hon-carc. ‘risk) o ITwe = 4.88E-07 mg/kg-day
3 _.'.'...Reference dose. CRD = M71E-01 mglkg-day
- Hazard Index e UHL U= 2.73E06

CARCINOGENIG H!SK T TP
Chemical Intake {carc.’ r|sk) ERREREEEEE e L= ' 167E 07 mg/kg day

- Slope factor (potency) . U8F = 1.00E-02 ‘I;'(mg/kg day)

- Cancer Risk oo Rk o= 1.67E-09 -

' BOE-C6-0058866



CHEMICAL PARAMETERS

Water ChronicRID |
Mw W Da VP Temp. Koo Solubility CSF (inh) (inh)
(mg/mole (dimensio (em‘/sec {mg/kg-aay)
) n- less) ) (atm)  (°C) (em¥g) (mg/L-water) ! (mg/kg-day)
CAS No.
127-184 Tetrachloroethylene (PCE) 17E+05 a 75E-01 a | 72E-02 a |24E-02 25 b |27E+02 a 2.0E+02 a 21E-02 ¢ 1.0E-02 e
75-09-2 Methylene Chloride 8.5E+04 a 90E-02 a| 10E-01 a |57E-01 25 b |1.0E+01 a 1.3E+04 a 35E-03 ¢ 11E-01 e
67-66-3  Chloroform 1.2E+05 a 15E-01 a| 10E-01 a |26E-01 25 b |5.3E+01 a 7.9E+03 a 19E-02 ¢ 8.6E-02 e
95636 1,24 - Trimethylbenzene 1.2E+05 a 23E-01 a| 75E-02 a |28E-03 25 b |37E+03 a 2BE-01 a 0.00E+00 1.70E-03
78-93-3 Methyl Ethyl Ketone 72E+04 a 11E-03 a | 90E-02 a |1.2E-01 25 b |45E+00 a 2.7E+05 a 0.00E+00 143E-01
7143-2 Benzene 78E+04 a 23E-01 a| 88E-02 a |12E-01 25 b |6.2E+01 a 1.8E+03 a 1.00E-01 171E-02
75-15-0  Carbon disulfide 7HE+04 a 1.2E+00 a | 10E-01 a |4.7E-01 25 b |4BE+01 a 1.2E+03 a 0.00E+00 2.00E-01
56-23-56  Carbon tetrachloride 15E+05 a 1.2E+00 a | 78E-02 a |1.5E-01 25 b |15E+02 a 7.9E+02 a 1.50E-01 1.14E-02
156-59-2 cis-1,2-Dichloroethylene (cis 1,2-DCE) 97E+04 a 17E-01 a | 74E-02 a |24E-04 20 b |3BE+01 a 3.5E+03 a 0.00E+00 1.00E-02
100414 Ethylbenzene 1.1E+05 a 32E-01 a| 75E-02 a |13E-02 25 b |20E+02 a 1.7E+02 a 0.00E+00 571E-01
Isopropyl-benzene (cumene, 1-
98-82-8 1.2E+05 a 4.9E+01 a | 75E-02 a |59E-03 25 b |22E+02 a 6.1E+01 a 0.00E+00 1.10E-01
methyethyl benzene)
75014  Vinyl chloride 6.3E+04 a 11E+00 a | 11E-01 a |#uH 25 b |1.9E+01 a 2.8E+03 a 2.70E-01 743E-03
1330-20-7 Xylenes 1.1E+05 a 30E-01 a| 70E-02 a |1.1E-02 25 b |20E+02 a 1.6E+02 a 0.00E+00 2.00E-01
104518 n-butylbenzene 1.3E+05 a 54E-01 a | 75E-02 a |13E-03 23 d |28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
135988 sec-butylbenzene 1.3E+05 a 77E-01 a| 75E-02 a |14E-03 20 d |22E+03 a 1.7E+01 a 0.00E+00 1.00E-02
103-65-1 n-propylbenzene 1.2E+05 b 54E-01 a | 75E-02 a |13E-03 6.3 b |28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
108-88-3 Toluene 92E+04 a 27E-01 a| 87E-02 a |37E-02 25 b |14E+02 a 5.3E+02 a 0.00E+00 8.57E-02
156-605 ftrans-1,2-Dichloroethylene (trans-1,2-DCE) | 9.7E+04 a 38E-01 a| 71E-02 a |52E-01 30 b |38E+01 a 6.3E+03 a 0.00E+00 2.00E-02
79016  Trichloroethlyene (TCE) 1.3E+05 a 42E-01 a| 79E-02 a |7.6E-02 20 b |94E+01 a 1.1E+03 a 1.00E-02 171E-01
75694  Trichlorofluoromethane (Freon 11) 14E+05 a 4.0E+00 a | B87E-02 a [|##Huu 25 b |18E+02 a 1.1E+03 a 0.00E+00 2.00E-01
108-10-1  4-Methyl-2-pentanone (MIBK) 1.0E+05 a 57E-03 a | 75E-02 a |26E-02 25 b |1.3E+02 a 1.9E+04 a 0.00E+00 2.29E-02
108-678 13,5 - Trimethylbenzene 1.2E+05 a 32E-01 a| 75E-02 a |33E-03 25 b |82E+02 a 5.0E+01 a 0.00E+00 1.70E-03
75-34-3 1,1 - Dichloroethane (1,1-DCA) 99E+04 a 23E-01 a| 74E-02 a |31E-01 25 b |5.3E+01 a 5.1E+03 a 5.70E-03 140E-01
107-06-2 1,2-Dichloroethane (EDC) 99E+04 a 40E-02 a| 10E-01 a |1.1E-01 25 b |38E+01 a 8.5E+03 a 7.00E-02 1.14E-01
75-354  1,1-Dichloroethylene (1,1-DCE) 97E+04 a 11E+00 a | 90E-02 a |7.8E-01 25 b |65E+01 a 2.3E+03 a 1.75E-01 2.00E-02
71556  1,1,1-Trichloroethane (1,1,1-TCA) 1.3E+05 a 71E-01 a | 78E-02 a |16E-01 25 b |14E+02 a 1.3E+03 a 0.00E+00 286E-01
790056 1,1,2-TCA 1.3E+05 a 37E-02 a| 78E-02 a |3.1E-02 25 b |75E+01 a 4.4E+03 a 5.70E-02 4.00E-03
References:
a EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
b U.S. National Library of Medicine Hazardous Substance Data Bank (HSDB), http:/Avww.nim.nih.gov/put ibfs.html
¢ Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and Decemnber 2000 Califomia Cancer Potency Values, http/h oehha.ca.g DBfindex.asp
d Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk Isd.oml.gov/cgi-binftox/ TOX _select?select=csf
e Cal-EPA, Air Resources Board (ARB), Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, October 10, 2000, http:/A arb.ca.gov/at i htm
Toxicity Value reference priority:
1. Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and December 2000 California Cancer Potency Values, http:/i oehha.ca.g DB/index.asy

2. CalEPA, Air Resources Board (ARB), Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, October 10, 2000, http:/iwvww.arb.ca.gov/at i htm
3. EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
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DECLARATION OF RESTRICTIVE COVENANTS

This Declaration of Restrictive Covenants is made as of December 28, 1998 by BOEING
REALTY CORPORATION, a California corporation (formerly known as McDonnell Douglas
Realty Company) ("Declarant”), pertaining to the approximately 170-acre tract described in
Exhibit "A" attached hereto in the City of Los Angeles, California (the "Property").

Declarant hereby declares, for itself and all successors and assigns in all or any portion
of the Property, that the Property shall be, sold, leased and conveyed subject to the following
covenants, conditions and restrictions in perpetuity:

() Development of the Property shall be limited to comrﬁercial and
industrial uses;

(1) The Property shall not be used for agricultural purposes;
(i) No drinking water production wells shall be installed on the Property;

(iv)  No portion of the Property shall be used for residential purposes, hospitals

‘ for humans, health care facilities, schools for persons under 21 years of
age, day-care centers for children (except those offered as a service in
connection with a hotel, motel or temporary lodging facility) or any
permanently occupied human habitation, including hotels and motels which
are used as permanent residences (but not including, and instead permitting,
hotels, motels and temporary lodging facilities which allow for temporary
or extended stays).

The covenants, conditions and restrictions declared herein are interests in the Property
which shall be appurtenant to and shall run with the Property, and the benefits and burdens of
which shall bind and benefit all parties having or acquiring any right, title or interest in all or any
portion of the Property. Upon recordation of this Declaration, every person or entity that now
or hereafter owns or acquires any right, title or interest in or to all or any portion of the Property
is and shall be conclusively deemed to have consented and agreed to every provision of this
Declaration and every covenant, condition, and restriction created by this Declaration, whether
or not any reference to this Declaration is contained in the instrument by which such person or
entity acquired such interest in the Property. This Declaration is made for the direct, mutual and
reciprocal benefit of all portions of the Property and shall create reciprocal rights and obligations
as set forth in this Declaration.

Notwithstanding any provision of this Declaration, no breach of the covenants, conditions
or restrictions, nor the enforcement of any provisions contained in this Declaration shall affect,
impair, or defeat the lien or charge of any duly recorded mortgage or deed of trust encumbering
any portion on the Property, or affect, impair, or defeat the interest of the mortgagee, or its
successor by merger Or acquisition, or any entity in which the mortgagee or such successor has
a substantial direct or indirect ownership interest, or any entity which has a substantial direct or
indirect ownership interest in the mortgagee (the mortgagee and such parties are collectively
referred to as the "Mortgagee") pursuant to such a mortgage, provided that such morigage is

12-18-98 6002-00034
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made in good faith and for value. Except as provided in this paragraph, all covenants, conditions,
restrictions, and provisions of this Declaration shall be binding upon and effective against any
owners whose title is derived through foreclosure, deed in lieu of foreclosure, or trustee's sale
during the period of their ownership, provided that no indemnity obligation under this Declaration
shall bind or be effective against the Mortgagee or its first successor in interest or the grantee
under a foreclosure, deed in lieu of foreclosure, or a trustee's sale conducted in connection with
any Mortgagee's security interest in the Property.

This Declaration may be amended or terminated, or any provisions hereof modified or
waived, only upon the prior written consent of (i) the Los Angeles Regional Water Quality
Control Board ("Water Board") (or its successor or designee from time to time having primary
jurisdiction as "lead agency" over the environmental condition of the Property) and (ii) the party
-owning the parcel as to which such amendment, termination, modification or waiver will apply
and (iii) parties owning a majority of the Property (based on acreage). Any such termination,
amendment, modification or waiver shall be effective upon the recording in the Official Records
of Los Angeles County of an appropriate instrument in writing, executed and acknowledged by
such majority of owners of the Property and approved by the Water Board (or such successor or
designee).

IN WITNESS WHEREOF, Declarant has executed this instrument as of the date and year
first written above.

.- BOEING REALTY CORPORATION, a
California corporation (formerly known as
McDonnell Douglas Realty Company)

o AB L

Stephenl]. Barker,
Director of Business Operations

12-18-98 6002-00034
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EXHIBIT "A"
TO DECLARATION OF RESTRICTIVE COVENANTS

THAT PORTION OF RANCHO SAN PEDRO, IN THZ CITY OF LOS ANGZLE

. ., COUNTY OF LOS
ANGELES, STATE OF CALIFORNIA, DESCRIBID AS FOLLOWS:

BEGINNING AT A POINT IN THE WEST LINE OF THE 50-FOOT RIGHT-OF-WAY OF THZ PACIFIC
ELECTRIC RAILWAY COMPANY ADJOINING NORMANDIE AVENUZ ON THE WEST, DISTANT
NORTHZRLY 780 FEET MEASURED AT RIGHT ANGLEIS TROM THI TASTERLY PROLONGATION OF THES
NORTHERLY LINZ OF LOT 9 IN BLOCK 72 OF TRACT NO. 4983, IN THE CITY OF LOS
ANGEZLZS, COUNTY OF LOS ANGILES, STATE OF CALIFORNIA, AS PER MAR RZCORDED IN BOOX

58 PAGES BO, EZT SEQ., OF MAPS, IN THE OFFICEZ OF THE COUNTY RECORDZR OF SAID LOS
ANGELES COUNTY, AS DESCRIZID IN THAT CZRTAIN DEED TO TEE UNITED STATES OF
AMERICA, RECORDED AS DOCUMENT NO. 1720 IN BOOK 40472 DAGE 23 OF OFFICIAL RECORDS,
OF SAID LOS ANGEILES COUNTY; THENCE WESTERLY ALONG THE LINZ DESCRIZED IN PARCEL
"A" OF SAIN DEED RECORDED IN BOOK 40472 PAGE 23, OFFICIAL RECORDS, PARALLEL WITH
THE NORTH LINZ OF SAID LOT 9 AND ITS PROLONGATIONS, 1050 FEET; THIENCE SOUTH O
DEGREES 02 MINUTES 40 SECONDS EAST ALONG THEE LINE DESCRIBID IN SAID PARCEL “A",
780 FTEET; TEENCE NORTH 89 DEGREES 59 MINUTES 31 SECONDS WEST ALONG THEZ LINE
DESCRIBED IN SAID PARCEL "A" 1887.60 FEET TO TEE EASTIRLY LINE OF WESTERN AVEINUEZ,
ZT WIDE, AS SEOWN ON RIGHT-OF-WAY, FILED IN BOOK 52 PAGE 47 OF RECORD OF
SURVEYS OF SAID LOS ANGELES COUNTY; THENCE NORTH 0 DEGREES 22 MINUTES 04 SECONDS
WEST 1230.35 FEET ALONG SAID EASTERLY LINE OF WEZSTERN AVENUE TO THEZ SOUTHWESTERN
TERMINUS OF THAT CERTAIN COURSE DESCRIBED IN PARCEL NO- 1 O THZ QUITCLAIM DEED
OF HARVEY ALUMINUM, INC., RECORDED IN BOOX D-585 PAGE 796, OFFICIAL RECORDS OF
7

DT

SAID LOS ANGELES COUNTY, HAVING A BEARING OF SOUTH B9 DEGREES 37 MINUTES 54
SECONDS WEST AND A DISTANCE OF 10.00 FEST; THENCE NORTH 8BS DEGREZS 37 MINUTES 56
SECONDS EAST 10.00 FEIET; THENCE CONTINUING ALONG TET LINT DESCRIBED IN PARCEL NO,
1 OF S5AID DEED, RECORDED IN BCOK D-586 PAGE 795 OF SAID OFFICTAL RECORDS, SOUTH C
DEGREES 22 MINUTES 04 SECONDS EAST 172,81 FEZET,; THENCEI NORTHY BY DEGREESS 37

MINUTES 56 SZCONDS EAST 6.55 FEET; THENCE SOUTH 0 DEGREZSS 22 MINUTES 04 SECONDS
EAST 84.12 FEET,; THENCE SOUTH 45 DEGREES 11 MINUTES 14 SECONDS EZAST 158.41 FEET;
THENCE NORTH 85 DEGREIES 59 MINUTES 41 SECONDS ZAST 960.03 FEST TO THE SOUTHWEST
COBNER OF PARCEL 2 OF SAID QUITCLAIM DEED, RECORDED IN BOOK D-586 PAGET 796,
OFFICIAL RECORDS; THENCE NORTH 69 DEGREESS 58 MINUTES 11 SECONDS EZAST ALONG THE
SOUTHERLY LINzZ OF SAID PARCEL NO. 2, 33.60 FEET; THENCEZ ALONG THE EASTERLY LINZ
OF SAID PARCEL NO. 2, NORTH 0 DEGREES 02 MINUTZIS 12 SETCONDS WZST 2731.90 FEET TO
TEZ BEGINNING OF A TANGENT CURVE CONCAVE SOUTHEAS ERLY, EAVING A RADIUS OF 403.00
FEZT; THENCE NORTHEASTERLY ALONG THE ARC OF SAID CURVE THROUGH A CENTRAL ANGLE OF
32 DEGREES 15 MINUTES 34 SEZCONDS, A DISTANCE OF 276.14 FIET TO A POINT, A RADIAL
THROUGH SAID POINT BEARS NORTH 50 DEGREEZS S6 MINUTES 38 SECONDS WEST; THEINCE
LEAVING SAID CURVE, NORTE 0 DEGREES 02 MINUTES 44 SECONDS WEST 161.13 FEET TO A
POINT IN THE SOUTHERLY LINT OF 150TH STREET, 66 FEET WIDz, AS SHOWN IN BOOKX 52
PAGE 47 OF RECORD OF SURVEYS OF SAID LOS ANGELES COCNTY, SAID POINT BEING THE
NORTHZASTERLY CORNER OF PARCEL NO. 2 OF SaID QUITCLAIM DEED, RECORDED IN BOOX
D-586 PAGE 796, OFFICIAL RECORDS; THENCE ALONG THZ SOUTHERLY LINE OF 190TH
STREET, NORTH 89 DEGREES 56 MINUTES 46 STCONDS EAST 1729.56 FEZT TO AN
INTERSECTION WITH THE WESTERLY LINE OF SAID FIRST-MENTIONED 50-F00T RIGHT-OF-WAY
OF THE PACIFIC ELECTRIC RAILWAY COMPANY; THENCE ALONG SAID WESTERLY LINE OF SAID
50-FOOT RIGET-OF-WAY, SOUTH O DEGREES 02 MINUTES 40 SECONDS EAST 3232.35 FEET TO
THE POINT OF 3EGINNING.

DESTRID - 12/84/91 AA

12-18-98 46002-00034
S:AT11\98120020.CD

BOE-C6-0058871



STATEOF _CALIFORNIA )

) SS.
COUNTY OF _Qrange )
On December 28, 1998 before me, L. Beasley

a Notary Public in and for said County and State, personally appeared _ Stephen J. Barker

personally known to me (or proved to me on the basis of satisfactory evidence) to be the person(s) whose name(s)
is/are subscribed to the within instrument and acknowledged to me that he/she/they executed the same in
his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or the
entity upon behalf of which the pgrson(s) acted, executed the instrument.

WITNESS sy h icial seal. -
/ QC.JZ
/ Signature of Not%
STATE OF CALIFORNIA )
) SS.
COUNTY OF )
On _ before me,

a Notary Public in and for said County and State, personally appeared

personally known to me (or proved to me on the basis of satisfactory evidence) to be the person(s) whose name(s)
is/are subscribed to the within instrument and acknowledged to me that he/she/they executed the same in
his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s), or the
entity upon behalf of which the person(s) acted, executed the instrument.

WITNESS my hand and official seal.

Signature of Notary

EXTNOTY --09/25/96bk
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" THAT PORTION OF RANCHO SAN PEDRO N THE CITY OF LOS ANGELES COUNTY OF LOS
- ANGELES, STATE OF CALIFORNIA, DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT IN THE WEST LINE OF THE B50— FOOT RIGHT OF—WAY OF THE PACIFIC

- ELECTRIC RAILWAY :COMPANY ADJOINING NORMANDIE  AVENUE - ON THE 'WEST, DISTANT

- NORTHERLY 780 FEET MEASURED AT RIGHT ANGLES FROM THE EASTERLY PROLONGATION OF '
- THE NORTHERLY LINE ‘OF LOT 9 IN BLOCK 72 OF TRACT NO. 4983, IN T HE CITY OF LOS -
- ANGELES, COUNTY .OF LOS ANGELES, STATE OF CALIFORNIA, AS PER MAP RECORDED IN

- BOOK 58 PAGES 80, ET SEQ., OF MAPS, 'IN THE OFFICE OF THE 'COUNTY RECORDER OF

- SAID LOS ANGELES COUNTY, AS DESCRIBED IN THAT CERTAIN DEED TO THE UNITES STATES -
- OF AMERICA, RECORDED AS DOCUMENT NO. 1720 IN BOOK 40472 PAGE 23 OF OFFICIAL -

- RECORDS, OF SAID LOS ANGELES COUNTY; THENCE WESTERLY ALONG THE LINE DESCRIBED

- IN PARCEL *A” OF SAID DEED IN BOOK 40472 PAGE 23, OFFICIAL RECORDS, PARALLEL WITH

- THE NORTH LINE OF SAID LOT 9 AND ITS PROLONGATIONS, 1050 FEET; THENCE -SOUTH O

- DEGREES .02 MINUTES 40 SECONDS EAST ALONG THE LINE DESCRIBED IN SAID PARCEL “A”, .

. 780 FEET; THENCE ‘NORTH 89 DEGREES 59 MINUTES 31 SECONDS WEST ALONG THE LINE

- DESCRIBED IN SAID PARCEL “A” 1887.60 FEET TO THE EASTERLY LINE OF WESTERN AVENUE, '
80 FEET WIDE, AS SHOWN ON RIGHT—OF—WAY, FILED IN BOOK 52 PAGE 47 OF RECORD OF . .
- 'SURVEYS ‘OF SAID LOS ANGELES COUNTY; THENCE ‘NORTH O .DEGREES 22 MINUTES 04

- SECONDS WEST 1230.35 FEET ALONG SAID EASTERLY LINE ‘OF ‘WESTERN AVENUE TO THE

- SOUTHWESTERN TERMINUS OF THAT CERTAIN COURSE DESCRIBED IN PARCEL NO: 1 OF THE

- QUITCLAIM DEED OF 'HARVEY ALUMINUM, " INC., RECORDED IN BOOK D-586 PAGE 796, B
- OFFICIAL RECORDS OF ‘SAID 'LOS ANGELES COUNTY HAVING A BEARING OF SOUTH 89 -
- DEGREES 37 MINUTES 56 SECONDS ‘WEST AND A DISTANCE OF 10.00 FEET; THENCE NORTH

. 89 DEGREES 37 MINUTES 56 SECONDS EAST 10.00 FEET; THENCE CONTINUING ALONG THE

"= SURVEYING & MAPPING -

Z_ZPACIFIC ELECTRIC RAILWAY- <
L - RIGHT OF WAY.

“« LAND PLANNING

=
>
o

40' ol HEE

3232.35°

- LINE DESCRIBED IN PARCEL NO. 1 OF SAID DEED, RECORDED IN BOOK D-586 PAGE 795
- OF OFFICIAL RECORDS, - SCUTH O DEGREES 22 'MINUTES 04 'SECONDS EAST 172.51 FEET;,
 THENCE NORTH B9 DEGREES 37 MINUTES 56 SECONDS EAST 6.55 FEET, THENCE SOUTH ©
- DEGREES 22 MINUTES 04 SECONDS EAST 84.12 FEET; THENCE ‘SOUTH 45 DEGREES 11
- MINUTES 14 SECONDS EAST 158.41 FEET; THENCE NORTH 89 DEGREES 59 -MINUTES 41 -
~ SECONDS EAST 960.03 FEET TO THE ‘SOUTHWEST CORNER OF PARCEL 2 OF ‘SAID QUITCLAIM .
... DEED, RECORDED 'IN BOOK D-586 PAGE 796, OFFICIAL 'RECORDS; THENCE NORTH 89
3_DEGREES 58 MINUTES 11 SECONDS EAST ALONG THE SOUTHERLY LINE OF SAID PARCEL NO. -
2, 33.60 FEET, THENCE ALONG THE EASTERLY LINE OF SAID PARCEL NO. 2, NORTH O °
'DEGREES 02 MINUTES 12 SECONDS WEST 2731 .90 FEET TO THE BEGINNING OF -A TANGENT . . -
CURVE = CONCAVE  SOUTHEASTERLY, ~HAVING : A RADIUS ' OF . 403.00 :FEET; THENCE -
NORTHEASTERLY ~ALONG ‘THE ‘ARC: OF SAID ‘CURVE THROUGH A CENTRAL ANGLE OF 39
DEGREES 15 MINUTES 34 SECONDS A DISTANCE OF 276.14 FEET TO A POINT, A RADIAL
THROUGH SAID POINT BEARS NORTH 50 DEGREES 56 MINUTES 38 SECONDS WEST; THENCE =~ -~ .-
LEAVING SAID CURVE, NORTH O DEGREES 02 MINUTES 44 SECONDS WEST 161.13 FEET TO -
A POINT IN THE ‘SOUTHERLY LINE OF 190TH STREET, 66 FEET WIDE, AS SHOWN IN BOOK 52
PAGE 47 OF RECORD OF SURVEYS OF SAID LOS ANGELES :COUNTY, SAID POINT BEING THE
-~ NORTHEASTERLY CORNER OF PARCEL NO. 2 OF. SAID QUITCLAIM DEED, RECORDED IN BOOK
~ D-586 PAGE796, OFFICIAL RECORDS; - THENCE 'ALONG THE 'SOUTHERLY 'LINE OF 190TH
“STREET, NORTH 89 DEGREES 56 MINUTES 46 SECONDS EAST .1729.56 -FEET .TO AN . -
- INTERSECTION WITH THE WESTERLY LINE OF SAID FIRST—MENTIONED 50—FOOT RIGHT—OF—WAY .=
- OF THE PACIFIC ELECTRIC RAILWAY COMPANY; THENCE ALONG SAID WESTERLY LINE OF SADD -
. BO—FOOT RIGHT—OF—WAY, SOUTH 0 DEGREES 02 MINUTES 40 SECONDS EAST 3232 35 FEI-_—I'
- TO THE POINT OF BEGINNING L -
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No Further Action for Shallow Soil in Parcel A, Boemg Realty Corporation (BRC) C-6 Facﬂlty, ....... s
: 19503 South Normarnidie Avenue, Los Angeles (SLIC No 410) :
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Los Angeles
Regional Water
Quality Control
Board

101 Centre Plaza Drive
Monterey Park, CA
91754-2156

(213) 266-7500

FAX (213) 266-7600

Q a Recycled Paper

RECEIVED
APR 2 2 1998 Governor.
MORCCRS 446

April 21,1998

Mr. Mario Stavale

Boeing Realty Corporation

4060 Lakewood Blvd., 6th Floor
Long Beach, Califomia 90808-1700

NO FURTHER ACTION FOR SHALLOW SOIL: PARCEL A, BOEING REALTY CORPORATION
(BRC) C-6 FACILITY, LOS ANGELES (FILE NO. 100.315)SLIC NO. 410)

This letter confirms the completion of the site investigation, remedial action, and post demolition
health risk assessment for shallow soils (0-12 feet below ground surface) at Parcel A, of the Boeing C-
6 Facility, located at 19503 South Nommandie Avenue in Los Angeles, Califomia. Parcel A consists of
40 acres in the north-east portion of the C-6 Facility and is bordered by 190th Street to the north, and
Normandie Avenue to the east. Thank you for your cooperation throughout this investigation. Your
willingness and promptness in responding to our inquiries conceming the shallow soil at Parcel A is
greatly appreciated.

This Regional Board has provided oversight for the above activities and for review and approval of all
information, shown in the attached List of Documents, pertaining to cleanup and closure of this site.
Specifically, staff was on site during the demolition of the buildings and foundations, above ground
tanks, and associated piping. Oversight was provided for all soil contamination remedial excavation,
soil classification and backfill, and off-site disposal, as appropriate, under permits issued by this Board.

In addition, the Department of Toxic Substances Control's (DTSC), Human and Ecological Risk
Division (HERD), has provided review and approval of the “Post-Demolition Health Risk
Assessment” document which addresses the potential health effects resulting from the residual
shallow soil contamination. A summary of potential health effects under the planned
commercial/industrial land use activities, as described in the approved Environmental Impact
Report for the C-6 Facility, is presented in Table 6-3 of the risk assessment. These risks fall
within a range of values that HERD determines to be acceptable for the proposed land use and
will not pose significant health risks for future occupants.

Based upon the above information provided to this Board, we have determined that no further action
is required for soil investigation and remediation related to the shallow soil (0-12 feet below ground
surface) of Parcel A. Therefore, the site is deemed suitable for development.

Please note that BRC will be required to place a deed restriction on the property limiting future
development to commercial/industrial uses. The deed restriction will prohibit instaltation and operation
of drinking water production wells on Parcel A.

Also, this Board shall be notified if any soil contamination is encountered during any future
development or utility removal excavations.

Prior to abandoning any groundwater monitoring wells, consideration should be given to the utility of
these wells for the future work related to neighboring sites, the ongoing subsurface soil and
groundwater remediation at Parcel A, and the soil investigation at Parcel B. This cleanup and closure

Our mission is to preserve and enhance the quality of California’s water resources, and
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Mr. Mario Stavale,
Page 2

letter is in conformance to the provisions of State Water Resources Control Board Resolution No. 92-
49 (as amended April 21, 1994).

Please note that the Regional Water Quality Control Board approved documents referenced in the
attachment are on file, and available for review during normal working hours. Please contact Mr.

Michael Sung at (714) 266-7651 to schedule an appointment.

Should you have any questions or comments regarding the above, please contact me at (213) 266-

.E. ROSS, P.E., Unit Chief
Site Cleanup Unit

Attachment:

cc. Ms. Debbie Oudiz, Office of Scientific Affairs
Ms. Karen Baker, DTSC, Long Beach
Mr. Michael Martin, Department of Fish and Game
Mr. Joe Tramma, SCAQMD
Ms. Gloria Conti, DTSC, Long Beach
Mr. Jeff Dhont, Federal EPA
Mr. J.T. Liu, Business Revitalization Center
Ms. Lillian Conroe, Business Revitalization Center
Mr. Jeff Walden, City of L.A., Mayor's Office
Mr. Frank Bachman, Montrose Chemical Corporation
Mr. Chuck Paine, Shell Chemical Company
Ms. Carol A. Yuge, Lockheed Martin Corporation
Mr. John R. Johnsen, Lockheed Martin Corporation

Q é Recycled Paper Our mission is to preserve and enhance the quality of California’s water resources, and
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Q a Recycled Paper

BOEING C-6 REPORTS, PARCEL A

TITLE
Post Demolition Risk Assessment

Post Demolition Risk Assessment
Supplemental Data

Post Demolition Risk Assessment
Supplemental Data

Post Demolition Risk Assessment
Supplemental Data

Post Demolition Risk Assessment
Supplemental Data

Post Demolition Risk Assessment
Supplemental Data

Post Demolition Risk Assessment
Sampling and Analysis Plan
Phase II Soil Characterization
Phase II Soil Characterization
Phase II Soil Characterization
Phase II Soil Characterization
Phase II Soil Characterization
Phase II Soil Characterization
Phase II Soil Characterization
Phase II Soil Characterization

Phase II Soil Characterization

Stockpile and Post Remedial Excavation

Confirmation Report No. 3

Stockpile and Post Remedial Excavation

AUTHOR
IESI

IESI

IESI

IESI

IESI

IESI

IESI
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks
Kennedy/Jenks

Montgomery
Watson

Montgomery

VOLUME # DATE

March 1998

1 March 1998

1 March 1998

2 March 1998

3 March 1998

5 March 1998
February 1998
June 1997
June 1997

1 July 1997

2 July 1997

3 July 1997

4 July 1997

5 July 1997

6 July 1997

7 July 1997

8 July 1997
March 1998
March 1998

Our mission is to preserve and enhance the quality of California’s water resources, and
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ﬁ Recycled Paper

Confirmation Report No. 4

Stockpile and Post Remedial Excavation
Confirmation Report No. 5

Stockpile and Post Remedial Excavation
Confirmation Report No. 6

Stockpile and Post Remedial Excavation
Confirmation Report No. 7

Stockpile and Post Remedial Excavation
Confirmation Report No. 8

Stockpiie and Post Remediai Excavation
Confirmation Report No. 9

Stockpile and Post Remedial Excavation
Confirmation Report No. 10

Stockpile and Post Remedial Excavation
Confirmation Report No. 11

Soil Boring

Waste Discharge Monitoring Report No.
Import Soil Backﬁll Report No. 1

Soil Stockpile Report 1

Soil Stockpile Report 2

Post Remedial Excavation Confirmation
Sample Report No. 1

Post Remedial Excavation Confirmation
Sample Report No. 2

Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson
Montgomery

Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson

Montgomery
Watson
Montgomery

Watson

Montgomery
Watson

March 1998

March 1998

March 1998

March 1998

March 1998

March 1998

April 1998

March 1998

November 1997

November 1997

May 1997

May 1997

May 1997

May 1997

Our mission is to preserve and enhance the quality of California’s water resources, and
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